
OVaUl! i Ja> jJL. £ jJI CA jJ>{*Ji lift 

^J-l olyJI Ji_^i Ji>a f iJ LlT j 'S^!;i fcj ^ 

j iJm cJI ^5Ui) crjjiU i-UUJI oHMY d|U£l jC«j Jf i iilj) 

. fJ u« a4T 

^IjJl JJU-II .tfaL. J* Uk. i 

£_,i/Jt xiuti ^i_*Vl J* u*ii. jCiij ) ijju" JijjJi i> >j 

J*i» >jl_^*3 ^-Ull ^ jU < JIjJI JJuJI j fcjU iiitfl ijfc 
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^JUJI jjjuJ, ^jiu)! l£ Jl. JljjH ijki jfcil <y xjlJI ^ 

• J^rA^ J** Jill < LkJ>l oV-fc-lltj 

SJLiUJI oVaUl J* ^1 ^.jjJl J*i)l IJU j UlL-L; 

C^aUl »i* < J-i 3 3 l~j jiiL.^ ilaL-j u#> Jl. »t>iil jt X.UI 

If^J-AJ Tju. wjuJT^j < jjlil J^ill la* olrfV ^ 

. SJL|£JI oViUI j 



vii ^.L^»VI OjjU jy"' ^Li (dUjJj < oViUlt i jkJ £j+y> (j 

. «JI Will 



* * * 



• UilcH c,VaUI Uj^jIIj s^-jJI ijfci 



mU i JUI JJUofl j v J)l I.UJI ^»U1I ^ a' 

UIju-jIIj aj^V 1 ^Ua ju *A-l«* j JIjJI JJs.it J Juki ^JmL-\ JJj 
»U» l^i' L - ( a ,b,c ... } «y Jjt :^«liUi« (1-1) 

*->j+ 4-JL/ L j !i>} ( »U» ^la*- iJt *£» »Li» ) 

Jf J.lt Uil IJl^ ^ ) i-Ale 4XS»- Talj*! ^? < oli~> 

a ^aU JT J;L-a ^ L a + b -^-j v" 8 ^ L j^lle (>* a , b £jj 

ulr_L.JI i) J* < L if X a J-o-j X 3J *J L a* 

: L a,b,c ^S" ^ < *'^» — ~a j a •{ 

( a + b ) + c = a + ( b + c ) 
a + b wb b + a 
a + - a 



a + ( — a) - 6 
U*J L a,b 0^ (cf* ' tj" oULj <_> Ll 

X(a+b)-Xa + Xb 
( X + J*) a - X« + J*a 
X (|ta) -{X{*)a 
1 .a ■» a 

X,p, ... ^l-J-JI uj&> V— 3' yf^" «^ v^- 1 • LiA,t 

lj i W» l a* ( <<rJ*»- ) Jjr ^ L (>• J^- jf* <y ^j* 1 * 

4,1 L ^ J> . t/fc LLb. LU .Uii L ^CJ : ^1 *Ui*M( T - V) 

i II a II w' I- j*t Li- i»- Ta-** L (j* a _r*-* 

JiCj Ulijl lij ,JAU *m 

|| a || .0 =t> a = 
ft Xa II - I X I • II a || 
||a + b||<||a|| + ||b|| ( iuLU ) 

: jcJUJI jcli — )l jC«Ju)l o*u 

||xi + .. + x.||<||x 1 ||+,.. + ||x.|| (l) 
ll|xll-!!y ||K||x-y|| (2) 
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4 ^Jbii ^li. & a*- jcJ tfZ* jdJi 

o-SuU p ( x,y ) -|| x-y || ^ fJfcJI 6» 

: SJL zJI 

p(x, y) « p ( y,x)>o x^y 
p(x,x) = o 

p ( x , y ) < p ( x , i ) + p ( z, y) jj^ii tti, 
li^t ! i» J* j . »Li» I«i,J j> pku »Li>» Jf <jt I i£* j 

a - ( a, , ... , a, ) <■ ( a s ) a, e R 
; _j ^ Lii*- L*L* V-r^J £^r' ^ J*' ^" 

*a. + b - (a, + b,) . Xa -Qaj) 

: J!* iiA* ir- ^ ^ 

| a |, - V a,' + ...+ a. 2 jdil i»L- 

|«| -I |+ ,., + | a. | 
| a | - max | a. | 

i 

i*jJ1 R » fl__k; Jje ji U R - Jl ^ 



I a L = ^| a, f + ... + 1 a. |«- 

J 1 ^ yf C(G) ^'Jj < |r« <y L»lju f.> G ( »• ) 

^1 . f (x) _ f (Xi ,...; Xo) . R j l r ~» j)l G > 

: J<HV h -f+g 

h(x)-f(x) + g(x) V f.ge C(G) 
k(x)- X • f (x) yfeC (G) 

||.f|i, - max {J f(x) | : x e G } cA" ^ ^ 

|| f || t = sup { | f (x)| p (x) : x e G } u*^" ^ ^ 

G ^JT ISLi . *jJU)I j UiUdl o^*UU i-ljaj jrj^l Jdi f j^L-i(5) 
G ilJmTM JlyJI * — H (G) ^ITj C tf- 1 ^ 1 £r-l> i *^ 
^ oli j G .J* «Jb p (z) . u (z) : G C i^^M j 

< ju-L. ,>-*->> (J j a u>^. o < a < p(z) < |3 

-— » 

II « || - supj u(z) jp(z) 

G 

- s - 



* 6 j-^ oi] V 1 f^* : * J* *'••*' t tLatB ( { — O 

j>* JLtjS" IJlTL. JS" ; dHJJ t*li* 4 ( r < > - S ) j ijjl jJ 1 ^Utl 
< |tf rkJl *» ju> Iil_LI <jl o* j*i v^Di j ) l (j jUi. iJi::- • l s o 'j. 

t£*UiJ <>H^ ULLu ( r - i )(>•('»•) j (I ) J jij 1 / jJHI (jl 

.. Lb ioiJI .Liij LuU yjic^l 

Vj U:!l ||f||, ^JiJI U.iJI ^ jJUl JH! <j lijii Ui 

*Jl=- f f„ ) lit jj . G j r k-D ujUJI ^ wil^V y^kJI 

: ^ m,n :> n Lai* jj f„ - f. ||, < e i^-jT 

I f„ (*) - f „ (x) | < e m,n ^ n . yx e G (« ) 

J* f i'o ill:,* li* i -uf v » ; j*:— Jl jjJ 

■>._ : : C n jx if; G f lt:;t ii m f o ( X )-f(x) ^ G 

n— ► oo 

I f„(x? - f(x)| n ^n x eG 

< I -Ji f, -*-f '-it J • n s?~ n o ^ II f. ~ f He < e Cj 

. f b C(G) «jl ^ 



iXJ'ij , ||fj| ( ^kjl S)U $ w ij i»xn o l vA-^ '-^j 

: 6l» G j o < a P (x) < £ ulT Ul <^ 

a 11*11, <llfltv < p imi. 

^ r laiL.t Ul (a) Jill J f tB oiJI Jil* UuJ {fUj 

. Li.1 LUrf ^ f lk:V« iijlirti IJLJU:» JI^jJI Lit* o l J>» 

E (>• T»J^ D £^Jj jj-iOfc jj-Uk- ju.k^. ,jr.U»» B , F 

. Tj>L X«JH »JU Ji» > SaUII O f. jj& . Ih T : D F ,j<^ j 

. OU }$L\ la* JL. L— J > 5»UI Oj* oil* F - C F-r ulf ^Jj 

Ljj^ LU. »U» D 6<T »ij ^ *llT:D^F }j» o' J 

x, y OK" W- ^ T(Xx + t*y )-XT(x) + l tT(y) oft E «y 

• C <>* IR a* X . J* icf-j n 

. T(x) tr» ^ Tx 'U» 

: ulT lii D x, $ ^ .#/). T : F of J J* 

x, € D x, x, =s> Tx. +Tx, 

«x-x,||< J ^ 4&j nTx-Tx,H<e 



II T -Ty || < k || x - y || x.yeD (3) 

j-jll^ 1:*jUjJ ^ r cj F jE j yu-kJI ( 3) j L.j»:J Uil Ji>.yJ 

. ^ >iJ "Ct Ltl* JU-j, jilJ V T jl> lit : OUi>}U 
dAtij ) (3) LjJi ^ jl! k alo^l ^ j&\ ol-l k ^JlT ISj ^ 
k Ui:e y J x ^ (3) <jU ( D j* y jx <jlT ^ 

. k a* ^a, 

y - o Jf (3) j >X o 1 a** ^ T oST U}, 

: (3) a* go* «^ 

||Tx|Kk||x|| xeD (3') 
. || T || -> \.i t T ^Jai i illi-l »i* j ^ji-»H >iiJ 1^6 W *-J^ 
iJLiU UljJI T j$\ o\* E-F-R & liJ(T ) :4fcrfO-1) 

^ J J = [ a , b ] o> o°j> «iL_Jij D - E » C ( J ) ^ZJ ( v ) 

: c£h ■ F -IR 

b 

Tf - f f(t) dt 

a 
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t k = b-a (3) jllJ ijJ ji* yU- i's T ii' ^'j 1 j'j 

. ^JaJI JU-iJI E j j |R j L-fej, iilLU i*-2)l jj>Jj UjOe dlJj j 

: DaEo F - G (J) ^ ( - ) 

( T f ) (x) - /" f (t) dt 

a 

o^iiiUS, k.b-atli (3) >1J i,^ JI^j T ^ 6l 

. k - 1- c-'"- jli p(x) -c-" o 1 J*J», 

oW^iL. (2) . R i| £ cr* Tx-!ix!| 4^' 4 J 3 ^ 

k-lji c^j*; 3 s * 

x « Tx (4) 

. R a* D 6^ si-*- j B J[ D j* ^j* T o ! (j^yjdUij 

, X— W-J U JL5 Ikt ^» Ji-I li • o\ j\ . T J aLa. (4) J J* <X 

. x T x 



— A — 



x, T x„ , x s - T x, » ... x B4l .«. Tx„... (5) 

. (4) SfeUi) J*- i| IJni! »m v ,Ui" j* : ^ ^.\Ji\ JljJij 

: i_i Lrl* jdl j .j^ JI^JI U. v l ^i-l ui 

jjj^j x_iuu, aju. > d ^ : a -t> 

U^/Ij < T(D) c. D (if 4 T:D~*.D JjU u^-'j . B O* 
: ^ k< i fob jilJ JpjJ D j jjll U» <j f 

II Ti - Ty |l < k % x - yj| x,y e D (3) 

•jt' J5C lilj , D j . jl>j J> (4) uj^. -a^-* 

iJJW « (5; Jij x B iJt^lt ob/J Dj» x, ^i-T j^t. t y folk; I 

: ^ 

^ iu<t diur , k* wiy oi : c>Ljbjji 

x-Tx U-iji lib , (3> jp x*., (4) HaUl J*, o' ^ 

: <j ^&s=ij y «= T y _j 

yx-yji<kjl« - y li k <* 

^>ir lii jt i J) *-y 11-0 ofe" 'ii H[ ^ i^jr 11 » j * 



x. + 1 eDoi» x B e D cJS lit T (D) c D ll'-L- *\ dA!» Ji^^J 

. Di^-K iitii »*• o 1 . (5) jjUs-i ( x„ ) A-itii »Liii o 5 ^; *' U 

~ ; Si i J«j <y jd 

II -x. ||< k" || x,- x. || (n=0,l,2,...) (7) 

(3) J* V^J dJUi J-a- j Ji^ . n + 1 jjjJi If*-. oJfij 

||x. + t-*. +l ll-J| Tx . x -Tx„[|^k|| XB+1 -x o || < k E + I II x,- x || 

. n + 1 JJjJI (7) ^ <i«l 

: a* p >9 O' < (l) vl-^l ijLu J^j (7) J* *fc*1fVj 

|l K a+p-X B ||-H(X. +1 -X„ )+(x„ f2 -Xn h l ) + ...+ (X n+p - X„ fp _ J ) || 
< || Xn+1 1 - X. || + || X B 42 - »n+ 1 || + ... + || X„+ p - X n ,p_ 1 || 

< (k -+ k n + l + ... + k n + P-l ) || x _ Xo || <C || X _ X)) || 

II x„ +p - x J| < c k° J c - JLiLZ-id! ( n ,p ^0) (8) 
< .p-» M j iLP n J*£ (8) j oUfll Jli^Vlj B j I i»lf 

iiii- D U. j . (6) i^Lzii < ^kJl J\ liir^L ±mj ( j^i 



. T u' 1 *^>^« T J X^6 XLC x (S j 

o' T(j)i)cD J»ji)\ J,[ LUu-l • D -[a,b] i J* j Xi yu, 

£ *_i (3) jilJ J.^ U, . D <y x cJIT^ a^T(x)<b 

: & XJU-I ,i* 



T (z) - T (y) 
x- y 



< k<l 




\ x 2 



T : R -* R JJU-I ^ rfj jCJl v'^ 1 

>U JSJ^»» D > Tj*:— ttli T J <jt ^> iiU 

x-T(x) XJaUi!^ J]- 1 J.IL, . D <i | Too tifci j^l 

_j ^jj-ll J**^ y = x -j «_ij»U ( ^ju-II jJ»lu X — ]ad Ja» L~.ua 
j T'(x)^l j — 1 < T' (x)< 1 oVl — i-» j lilj . y -T(x) 

XU-! j ^jlC. iUil'w-ytM Vj LJ <^ ^> T'(x)< — 1 
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IJL* ui» k< 1 6^ (3) jtlJ T illjJI oik- '»i ( v ) 

31a P:M R j^dj U ; r Mcr' (T ) : o^jU? 

» j*i_U Ji jjj.! laic j\ Lu*. Lu»- »Li» c (M) j < ; _> i^-^- 
JI_,jJI ^J: C(M,P) i-iji-l * — <^ ^ ■ M-wCj' m-*r 

: l e i jll f e C(M) 

llf|| - »up { | f(x) | P(x) | x e M } 

. Lolt j\ tub- «U» ^kJI la* £. I-fi* 

^Lkjl iijUc* o i^JaiW la* u«>->if 4-1 Uli:* *. s ^-j' 

jl^l j^ai ^ U (X) M t>» X iJaii jO JU-^ ol j! < Ltiy. 

C( M,P) ol_JVI- d >j - r^riM yj^ U (x) nM 

0<x<1 J*- ij*l~X\j x y i-»>- >ia f JljoJI L ( v ) 

< Ua". U.y ai il'A, Ult -^Jl . || f || -max I x 1 f(x) | J >>J 

'.(*>-£ f<x<l 

— H — 



f „ (x) = n D < x < - 

jdla <p, .| (T ) u wijuli £tt •La* G (M,P) ( *■ ) 

4*>tjf .2^' . cp (x)< ( j/(x) cJj ^V*" (T^ M J 6 ^* J*" 
. ilii.M,y x W* f 00 < f W <i|/ C*) feC(M,P) 

: B^JI flkJI i J=[0, a ] ^ J° S> < C( J) J Jj.J (a) 

: jru-klij ||f[j, W J«JI UjUI ^ 
Hflh-maxl f(x) |e-" (| f Us - max | f(x) Ic"* 2 

( Tf ) 00 = J tf(t)dt 

o 

• ffT||,,||Ti| l ,||T|| 1 flkJI y±\ \±* ^1 
: SJLfcdl &U) ^ ( » ) 

y ao - ~ x J + j ty(t)dt , xeJ-[o,a] 



y Q -0 — * tljC- (a) t£Ua^ *Jl=t IcL ijEll ^» V L* iJUfl, iSLc.1 

^ j ; j, J j^ij, jticl^l j^isji Ji jji J »J j«J ( ) 

J || fW. u^ 6 *"' * — ^ ' J = f*,b] ^ JfjL i J 

C 1 * j» II- II, f^" c ^ ^ • llf II, - II f II. + 11 HI, 



: LI til Lllj&Vl ail— & 
i <x < ^ +a y'= f(x,y ) 

y ( ^ (1) 

lf(x,y )-f( X,y) |< L |y -y i (L>0) (2) 
. Ju» rfl L iXii-l jU.J ijll galcy. ^-p- 

j" f eC (S) ul ^jiJ . 4JU>jMj ^jjl iU*j,j* ( V— T > 

J- (V) hJi-\ fJft *lU c>^=o ilx* . (2) >1J V S j 





1 

1 


IIP? 






5 




I'* * 
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< j: <xjC: £ + a J j • y= Ty J*^l j J^^^iolj&Vl^liJL- 

T>l-» f olf n j • V ,J ^ V1 J i y 00 

J^- Y(x) J b^i iUlj < J j ^ u (x) =f (x,y (x) ) 0i» 
y (x) = -rj + j f(t, y(t) ) dt (3) 

^l_,< (3 ) U-lJldl SkUl ^ wildV iJljuVI ^1 i)L- a 1 tfi 

y - T(y) (3') 

(Ty)(x) =tj+ / f ( t,y(t))dt 

i ■ 

Jtjjtf C(j) «>■ y J*^ oA T J-lpJ' j$ti ol 

. »Ui)l Ty 1 j <j 

^i) kUl JJJI UJ v * (i) iJ»a-.,Vl ^ i)L- <J> ^li li* 

• B-C(J) jLil»j T:B-*B J-kJI .jLltL < T 

k< 1 «(l,3) >iJ T ^ '»i 

_ u - 



liy|| o-max {( y (x) I : x e J } ^JUi f , ; k, C (j) ,JLvJ 

: < (2) Jj UaJ < iJxc < y,zeC(J) 

I (Ty ) (xi- { Tz)(x)j » | f {f(t,y (t)) -f (t,z (t))}dt | 

(4) 

X 

< / L |y (t) - z (t) j dt < L|| y z || ( % - £ ) 

T y - T z „ < La || y - z)| 
i I 



:iJt:)l oljUII j ob J,IJI VJ i-Vl» ji-i b- ™ <^ 0j c 

£ <X'^£ + b ,(+b<n<£ + 2 b ,...,£ t { n - l)b- : :x-4+nb-£+a 

• ( (v)(n~r) J'^l 

|| y || - max { | y (X) | c-« : x 6 J } a > (5) 
; »4» j (4) j jru^l J*STJt ^-j.il.j 

/* L | y (t) — z (t) | dt - L / | y (t) — 7- (t.) | «-*»« e" ! dt 



- e" 1 
^ L|| y — z (J j e«'dt < L||y-zH — 



I ( Ty )(x)- (Tz) on | e-« < - II y - z | 

ex 



II Ty - Tz || < ^||y-z| 



k. 1 

2 



. i^t ;jai j k-Lu oLfti U» ul 

ill* (>. tWUit d Ojdl jC3 ( T ) : oUi>5U < Y-T > 

: JJUAI Ob p\ SJtu il J j^jll ^ ' J j » y (x) 

X 

yk*i00 - -q + y f(t,y k (t))dt (k- 0,1,2,...) (6) 

VJ L^I IJU f Jii- *yN tr^j • ^ 3)1-1 y (x) J- > 

iJU <>• jiki <^ <j*n** u*j . at-il J*- y^/J jaJu ju^I ^l^yCJl 

U.J T>jL» jl lil *0, . Ot^VI J*» jf\ y (x) 



>Jl J* iUij t fcbiVl 4*J)I jU J* J_: £ -a<x<$ ( »>•) 

: J,4 — IW 

<2) j£J -krS ^ Jlij S.-J-XR j iy^ i \*\ 

5-a<x<$ y' = f(«,y) 

y (£) - t\ (i-) 

7W = y(^-x) T( x,y ) =---f (2 £ — x,y) 

£ < x < $ + a y' -T ( x , y ) 

u; — » 9 (x) f (x) -<p(2£ -x) J-kfl J»j Jj-i Ui» 

dUJbj ( ^XJb ) ( l* ) J> J.j ( 1- ) J> JC. G(J)jG(J_) 

: (♦Jiull jMOiL-- UaJu* <y£ 311-1 J* 
||y|| - max | y(x))! s*« 



iJj^ . (2) jrtlJ R j J** f e C (R ) <^ u*j^j )Lk— • 

^<X^^ + 0ij«lj< > < £-i (1) *;5lj^VI ^1)1 i)U J*- 

a - min ( a , ) A max | f I 

. tj) £#jU JJ^-* au j j-^t ^« dAioT 

/f(x,H-b) (y<7)-b jA) 

T(x,y) - 1 f (x,y) ( R j ) 

( f(x,-ri+b) (y >Tf)+b JfJ ) 

. f J #LJ iJulJ ^ jilJ till (2) jilJ JJ*j i)L> 

i_JljLjV» ^iil aU y(x) J---.. J*- ju-jJ ( i - T ) *>jjll J] T»la-Jj 
^1 3U > -j» R JJC-ll j f-il^l J*-l li* ul .• f -i 
ifl <}*>. I y'|<A ol» I 7 |<A ulT U j iJL/il iJl^MI 

±A ojLtj (£,7j) 2Ja2JI Cm^ 1 jw-E-U £n Ijj-^I Ljlj)l j 
£+ a ^ijll j R O'j^. iuX-U <>•*» <>*i 1Jt *> ( J^ 1 j^ 1 ) 

. b/A j a CtjuJI a 




j Jljjil b £UI, .U»i ( ( , _ T ) j .Uiy ^ ) t j 

<f J*j | <p(x)--rj| <b tft < R j l^L jJI_, b il 4-^11 
-i J^tf L^lj iiii* d o 1 zJ* u' kbl r )Jb^i j>* 

. .tfjim dili OLII iljS, l r _j; d J) T 

f( x,y) ^ J^a ubyff (T) ^**>jH J~J -bj- < * - T ) 

lit < y ^ (ji J,^i R 2 ^ D j jai Ifl 

L-L(x ,y e ) ^b'j U-U (x ,y ) j\ JT D ^ (x ,y )^^ J*3 

: £U J, J f jii 

| f (x,y )-f(x,y) |< L | y —J | (2 ) 

. DnU j 

r^- J 11 * ( f e G ( D ) ) f J ulTj D ^JIT ISj : jSb{y> 



D 6* (x ,y ) y^u4S Ljb Ijj* U 0^ 1*1 ^ J»-tt dJUi ob'Vj 
blX.!j . | f y |< L tft U <i Tsyai f y u c D <X^>. ^ 

f( x,y)~f(x,y ) - (y -y) f, (x,y*) y* e ( y , y ) 
(2) a-IS^MI 5*J» cr«j . U <y (x,y),(x,y) <jlf ^ 

*• f (x,y) - y J j 

I f (x,y)-f (x,y>| - |y J -y J |- |y + y I |y-y| 

< j^J $»A ( J xr Uj. tfl i j\ ) R J i Jl* .Jy 

. ( j^jji ) ±jJL juV i^Jj 

C(D) f «! ,jJi %j l*j£j> D viols' »aj : ^ jW JaJl (->) 

<5j~ Li*. . ( r - 1 ) *^ >tl <>• • ^r-L. i-alJl • i* ,jl 

^l-Jl, _£lJ J, ^ JUL r JIT j JUL Tjrji^ » jUi jJJI < jJ^Lil 

dU-J Uli jLJ Jp JJ.-UI Ulli! . ( r-r ) OjdV jj* 

. &l # 

jujUE J_p- tfx. £-,! oUjL* J^ai- 1 JLII Uia. — »j 



*-{<p.}«A (A=£ 0) cf^J* D <j f ^ I iia^ < - f ) 

j > j» <p a «ji i>>i ) (0 UUlVI j^-Dl J> ^ icyf 

: UtH L>lU £-3 ( j a 

*«J n ^ <p(x) - (•) 

J ji — Ail j cp a^j J*. i,*x* .Aa-pjaolT^^ij 

. ( a cJf W* £ e J. L>t 

A a* a *J* J a* x JO oV J*- 1 > J^' U a^f 
^ 5Ui (3 olT ^ij . <p(x) -<p a (x) £^ f x ej a oj<. ^ 
^ </*! ' f« W-f/jOO tj*^ 1 bj^i x e oj^. 

^jf Aa* at J;'* A^iS-Ci j ,y ixf a cJC 'jjj 
^i'r.lS.ili? <p. (X) j [ £ ,a ] ej a • * « J« 

: XJUJI J* l^li la* Jpj . Lib^jJI j^- txl. j«jV (*) 

«■ J»^» J» > ( O V ljC i V1 1^ 3U ^ lii : -feu* 

jojuH J<li jut J*. a».jj iSJil«i < jji*. (*) iJla»*jJI 3Lii c*—<> 

. f s C (D) 



<{;<$x < b ijM <j y'-f(x,y) LUliJIalaUi) >U <p olT (T) 

. [^b] auii ;JM > 
lb,c] jJuji i_ >u <j, ^jr, [^,b] ;JU)i j >u <p ^ ii) ( ^ ) 

: iJUl dj^u Jb'x«i <p (b) _ <|, (b) o&j 
o(z) ■ \ . 

( 4,00 (*<*<cJr*) 

. [f,c] i 

a . I f I < c < A ( ( T ) : ^L-ftjJI 

^li Jtj < [j:,b] j r lkol T^L— (p oj^. J>tyj I <p' I < c 

iiJU-if (j) (b) - p . ( b,{3 ) 6 A O^.J fj - Hm <p(x) 

X— ^-b— o 

: * , - , - h o' f . [^,bj <j T^L-, < f(x,<p(x)) J^j < (p00O.,<i 

x 

jp(x)-<p($) + y f (t, v (t)) at 

(jLa)!^ ) Id* ^ J J illi ^ ^, , x-b Ux* dUiT SlaUll 

. <p'(b) «f (b,<p (b)) 

b^U j ii-ilidl i)>Li) W n t>IT ! i* U» Ji-^' <^ y-^i (v) 
^liiill o'-^j < <>*J'j j 1 ^" 6* '•*-* ^ ^ LLl * * J o^J 

. OUjdl jTi lifjj . f(b,<p(b)) J ob l - W» < 

- rr - 



. Dill iv-USl' ii* jdl ^JlL- J> m 
Jltf feC(D) IIUI <jt t>>-J : AJlJ^jJtj^jfjII (V - T> 

y'- f (x,y) y (^) - -rj (7) 

: ^i-.jC. JjAUi x>£ Jitf jtl g a* (x,y) i»ltJ! It.** G + 

. D 'ki >. T» j*- <i~ t' G + (T ) 
i ) < x < b »jU j (juJ 1 cp : »jL«>_) 

x3>£ i ^^.^ J^j b- » ( v ) 

. iAjlY lim sap I (p(x) 1- oo jb< » ( »■ ) 

x — *b— o 

•**! p ( x , y ) u° jV lim inf p ( x , (p (x) ) » j b < co ( :> ) 

. S» j ^\ jJil)l> Ja-il <y i_J j*L lU jt! o\ ■ D is-* jjt ( x ,y ) iiail'i 
iUi-t N "i ja_£ j*i G + Oj^ 3 *^ o*J (T ) u ! j" j 3 

5)1.1- ) D o« -Ut jp£ _j JajJk* < ( ( *■ ) ^ ( V ) 

• ( (») 

- rc - 



J {>• X, £ ^ J* -U-jj . <p ( X ) ^ ^ (x) l*Xt o_j5C 

. ( c~J x -£ )£<x < x 3 cp(x)=^(x) : S-lH 

XLtJ\» jL. ^mJ>j» J*- ^ ( °- ) ( i - T ) <j »^Jjt» ULuk 
j'jT (i <p(x) - ^(x) u ! tf>1 Jj^-i ■ ■»;*> Ji- 1 < ( x„<p (x,)) 
o 5 ^! JIl — * jClij . x i »t' ^ li*j< x a* 

, jLj.II oUl 

TiUJj < (7) J y-iy. y J*-^ ( - ) ( t - r ) Jl taUi-l : j^j^I 
.i*-*.* ( o - 1 ) j^y (*) ^ *r* ; 1* ii 

Lie i*> • <p jj-u^I jjli jjc J*- { o _ r ) tiUi-i isxt j 

. ( jSCii jLali ^ -Lil (>* J"^ 1 ) 

j ( T> (y> I. j»- G + <j iSj^ . ( T ) ol jjiyJ 

O^O^I SJ^-l jj . ^ <x <b jt ^ < x <b ;ii j cp ^ 

• [ £,b] ^xJI &l» cp d_><"> J^_> « J^kS 3A» ( T ) ( n - Y ) i-V^ 1 
( »• ) ( t - r ) vii k&J ^ £*_3 ( b,<p (b))eD u>^J V W! ^ 

J-*^ ( v ) ( n - r ) Ji TiLi-.i_, . *_LiJi ± ^ y jut 

„ To - 



. UT C* ji\ Liu I ji IJ^j JuJ.«Ii) Jili 

- oe<z<«o £ 5>L-* k(x,t,z) iMI : Ot> r (A-X) 

: z j jliJ J»yJ J?ij o<t <x< a 

| k(x,t,z)-k(x,t,z) KL jz-zl 

iUiM *^»ju j-IjUI-V cjSi 0<x < a j !>l-- g(x) XIUN 

x 

n(*)-g(x )+ / k(x,t,u(t))dt 

o 

y •j # j>**v*** 1 ' >^ f (x»y) i,,a — ^ '4 : ^ <<v-y) 

. y a*j** ( a>*l» ) jilJ A j JW f A >I*j^.f..^. 

: jjulvi aU **. cp air 
y'-f(*,y ) y 
^Ji -'Ajl-lli* d| t-*>-»*ij < b < «, < [$,b) *j» £ 

x -*b-o Ux« (p (x) — «o jl ^ (x)-^ + oo j^) 
x-*b-0 p(x , <p(x))-* o ( v ) 



. G,c3 D x - b 

S-Jxr J-plH J f(x,y) iWoll ^XjJ (H-T> 

: J»^JI Jirfj < J-[o,a ] oy^. ^w- 

Jf(x,y ) -f(x, z |< Ji| y-z | o<x <a y,ze|R 

iJlj&VI pJUl 3U \ zJ\ . k< 1 J>J* 
. y(o).T| j j j y'-f(x,y) 
. XJtrll oL/JI U.jL of J*-' eta ' Tx*-j 

X 

(Tu)(x). f f(t, V u (t))dt 

o 

: pksj J, J* ; j-I-II u Jl jJJI £-J: B »Li» i jMt 

II u II - sup { I u (x) |/x : o < x < a } 
* LL6 ^ jkll >; ^ T J IlfUM JalJI 6' • (1 , 3) jfcJ J* A 

. ijiaLVi rr Jtw aU 

^ jL ULuft jJJI < y' - l/|~y~l Jli aJL^US oVal— j JU^.V 



-TV- 



,J> . L-UlfcH JbLi) Jo- oUV f(X , y) j'j*!-! ^i5C J* 

i_jku j ; f ( x, y ) jJlf lit : jJLJ ( 1 - r ) 

:LLilu!l ibLi! JiVi J^'j <J>- D (£,r, ) J5C jh'ju.» d 

y " f(x , y ) (l) 

Jd tjff ) -k^l jl-JI ^ jt OuJI j*j J> Ju-xi ^Cx 

» Jl jjJI a* icj^f m ^JIT li| : ^jUHl j^-m ( r - T ) 

!i l J ! ijLx. U »Ju ^ JjU < J : a < x ^ b ijull J* 

: o^Cj >^ g— § ( e )> Tioc e > J*3 j^i q\ L»kJ 

J^i j cr - x n ulTL* |f(x) -f(x")| <e (2) 

• M (>• f lcr*j < (X,x6j) 

. M Jlja ^-J: t r — ii ^* g <jt _iuj«^! la* j ^ f U 

|f(x)-f(x) I < L I x —x | x , x e J 

.^1^ £_-kU Llil il < jl i, _jL.Lt M i*j*4l t>j* t)l 

. 8 (e ) = e /L 



— YA — 



J <>• 2 Jut iJlUll >_> jlio JuJC*i < J j iuS" j J j>» iJj*. 

• J j Jj*^- f(x) : f lkili 

4J jo- ;JU Jf Oj> !i| i J j IaJS"' 1^1 A jU *« j*< J yk'j ) 
U^i! y;. ZxLlI *UVI u ! ) A <y J*^ 1 S^-'j iLt j j>. 

•(( Ji^ J JJ 

iUl ^kL.it e > o J*-^ <b'l» jl ijLx. Ul^ll ^ U : ot— » jfi 
d 1 7 J ^ . f. J'jJi t^r Jr^ (2) 8 - 8 (e) 

• 8 a* >^ »j» Jf J> Oj^t ^ Jx , Jt , ... , J p fcii- V> ; >* P 
iJUil . Ji n A x, sac ±+.y m oljull »i» <y Jf 

• Oj^-i n - n (e) J*J <jt ^..Ll-J Loli x s Ju» < Liji < iijliu 

I f» ( x ,)- f B . (x, ) !< e m,n>n i - 1 , ... , p 

: (2) UUlJ J'dL o^.j |x —x, |< 8 oj^i ^Ju** 

! *m (X) — f B | < |f.«-f. (»,)| + |f.(lq)-f. (X,) | 

+ I f„ ( x q ) — *"„ (X) l< 3 6 m , n ^ n 
. J j flitfli SijUC* f. (x) JJtil o 1 IxJI Ji ^-ijj 

W- I f„(x) I <C iilitj j„ [a>b] ;jLi j fi>fi>< . j\jCJi\ 

. j <i r iteL ijic v> jj^ > ^ „ > ! 6tr ^ J ^ x 

- u - 



0tT ) J j alX* Sijo* A-{ x, , x, , ... } ^ : CA-*»jJ» 

lJt=[1 i>i . ( J j ^ ***** c>y^ 

LJj^JJU- l-c* bJU iUJLj < 5ajJ* a„ - f„ (x,)(n - 1 , 2,... ) 

V x i) » fp , ( x i > » f p, ( x i) >••• 

fl, (%)» IV, (*■)»*% ( Za) '" 

i>t tSj &Jjfj t {p.} *JWI & ^j*- {q,} liai jl ill 

: Ji. iijlli. Llj^. iJlu* Igij Jajo* c,-f M> ( x,) iaJull iJl^ll 

x-x,,»i <i iy 1 *- fq t , fq,, fq s . - 



. (.IkjL 4ijl£U 

Jaj^ijsa^ jy^. f(x,y ) a»j)> o* J»p (o-t) 

Jp < 'ilia ^ iJX6 < a > £>' j J - , ^ + a ] o[ J>A J xR 

: jii, ( jljU-L 3^1 Jtllj ) J <} SjJti y (x) * jftl 

y(U - "n -> J j y'-f(x ,y) O) 
: ji^jj J jj*^ y (x) 2)h ^ aUi £>i : 

y (x) « 7)+ |f(t,y(t)dt (4) 
z a (x) e C (J) LuJG a > JO 4Ji j . J j 

\ (5) 

Za(X>- < X 

J 7} + j f(t,z. (t^ a ) ) dt x e J 

f i 

olT lil < x<£ + a J-^ z a vj j«5 ii-^JI »o* 1 

t -a < 5 (5) j *,>jH J-lSTJf j Oj<i *!» ^ < x < ^ + a 

^.+a^x<^+2a 'OlT 'ilj- . Jj-J-UZfl,' z B (k — a > - tj oi» ^ 
J-lf^lj z« ( t- a ) oj<i i^JIfj t- a < x-'a<£+a ui* 

S j»L-* z« (x) *Jk Jp.'i^ a* «*-»' *J* «*«". Ij^j . U<», t-lx 



JljJI ii yCll M *e c4 • ( 5 ) iiitfj x^£ + a 

| f | <>• Ismail «^ . i)L* ijL:. j j ; z . (x) 





i i 

i i 
1 i 
i t 
i i 

t 






> t 

! 1 
1 t 






1 1 

1 1 

a j a 1 




< 


I* a 





z« (x) JjU-l 

: j^J l^J Zo 0* <>*i U»j < (x)| d 6} 
| z« (x) — z„ (x) I < c I x — x I 

Ji < z t (x) ,z,, s (x) , Zl , s (x),... 2Jl=ll i u|» l-i* Jpj 

r tkil; L jlC- z,, (x) ( n - 1,2,3 .....a „ o) *-5 > *JtL» ( - i^- 1 

: (5) U=J Oj&j z a> (x) lt« ^ z,(x) -. J. Wi jl-^U >>- 

z. + } f ( t,z,(t-a.)) dt (6) 

t*j II J| TaL=J Jj^L-* < y ( X ) < UzU ,i* ul 

• obUi <>. . ( r - r ) 
I z.(t- a.)-y (t) I < I z, ( t - a.) - z. (t)| + I z„ (t) -y(t) | 

< Cttn + |Zo(t) -y (t) I 

— TT — 



O.U itllj t J £ y (t) il r to < LJ < Vj l£J z B (t-«.) £»t 
J«5VI '-i* J*j . f(t,y(t» JJ r li£k V jlX3 f(t,z B (t-aj) 

3aUI LuU Jill ( tX> ( 6 ) ^ J*|£JI >j n-*- - oU^I J. 

y'-f(x,y) 2LUUJI feUI LjJ ojj^O-Y) 
( <«+y B =M Uu* ) : olT liU 

f<*,y)-j 

f ( X - y - UJut ) 

it «j jiiJ i^S JliV l^lj < j f(x,y) <jt ^-Jli 

. j»L fc»>. ju 1^1 dUi . j^l XLt ^ 41k- 

jt a — ^alfi >iu Ufc ^ ol* JljjJ f ( z , w ) Jw(z) -> j ialc 

f,(z,w)olci*U olfjiK^ cJIT «il U (z,w) .Uiil ^ d ilk- 

: ibl ^1 w ijU-l ^ ^> . d j 6< f w ( z,w ) j 

f ( *,w ) - | Clj (z-z,)« ( w - w, y 

<J*>. Z-{(z,w): | z — z a |< a |w- w, |< b } £ 
h,(z) J h^z) j f (z,w) JlyN ^IT Ul 4il ajiT ^ . Z cD 

ilk* j Wlj C)j& £,] ( h, (z) , h,(z ) ) ot> ) <JLU 



. id! JitiVl ui» g(z)-f (Mz) ,h 2 (z)) < ( f 

g'(z) - f, ( h A (z) , h, (z) ) h,' (z) + f w ( h,(z) , h,(z))h i '(z) (1) 

: iJWI £ljk.Mt tf^ C J <>* iJj^ D ilk* <j 
Z : |z — z, |< a , |w-w,| <b 

Z <j I f | ^ M d J* Pj 

i LSIjlVI ^mJI aU w (z) J-U J~ ju-jj 
w' . f ( z,w(z) ) w (z,) . w, (2) 

K:| z — z, | <a -min( a , i^) 

. Jjfo Jp 

: SJIJI Z, >jy : CjU-jJI 

!«-*• I^a ,| w — w, | < b 

| f(x,w 1 )-f(i,w ( ) |< L | w.-w.l (3) 

: SJUfcJI .^P (2) V ,J ^ VI aL - 

s 

w(x) -w,+ J f<C,w(0)dj; «> 
«• 

- It- 



||u||-iap|u(2)|c~ 2Llz - z » l 

..^U ,Lii ^ < f b »UuJI la* ol 
•I =^b : JW^Ba«u JljjJI Uj* D T 

z 

t« ■ w,+ Jf(j;,u(j;))d(; u 6 d t 

. Up T i^ll -LC -L-iHf ^ (2) .JJUiV! ^ 3L, JjU 

T(Dt) cDt (T) 

• i £^ ^ D T <j T (v) 

: £,tt ueDr Olf 4ll Ji*tt ( T ) olJV 

z 

| (Tu)(z)-w,| - 1 1 f(C,u(£))dC |< M| z-2, |<«M<b ( 5 ) 

. (T) *•»-» OaLU IjUj 
: ^JSC ( v ) ob'H 

- To _ 



I (Tu)(z)-(Tv)(z)| < | J{f(C>«>-f<&v)}d(; | 

5 (t) _ z, + t tt* , <p-arg(z— z 9 ) , < t < | « — z. | 

l*-*ol 

| (Tu)(z) - (Tv)(z) j | n(j;(t))- v<$ (t) )| | dt 

o 

|z-z | 

< L j I u ( { (t) ) - v(£ (t)) I e~^« dt 

o 

< L||„-, u l 7 l -- 2L 'd.^^- 2 -'yu-vB 

O 

y To -T v|| < i || u — v|| n,v6D T 
J* fciUD iUJI .i» > J-*, . D T i w 5o*j ilfc JU T J 

j u, (z) - w, cr < < K •» r^V < u - > V 1 ^ 

z ' 

u. +l (z)-w,+ J: f($,u.(C»dC d «- + x- Tu . <«) 



- TV- 



IJU o\ • D T <j £& 4il tft z eK L.J^e Z x j tfj* (4) J w(z) 

. u ■» w l e » L:«-» j li| (5) i>» 

aU W (zx ju*»/ jl-i 6l : a i.f7* ^ y^Jt jaJi ( r - u 

: tf^i 3— L-l. JCL Je U.U if* tftT (2) ijiju.V! ^Ofl 

w(z) =» £ a„ (z-z )' |z-z, |< a (7) 

«_>L*. ^Ct w' (z)-f (r,w(z)) JH— t : c^Vt <G»jjM' - 1 

w' - f 

w' = f, + W f» (8) 

w" _ L T + 2 w' f„ + w' f w + w' J f ww 



: J^Vl J* w - w, , z . z„ J°j^ 

_ w<-> (z ) 



n! 



(9) 



f(z,w) - £ ^(z-ZoyXw-WoV 



>J«-o 



-TV- 



£ ia,(z-2,y-»- E c„(x-z,)«( S a. (z-/.)-)* (10) 

•—1 ij=0 B=l 

y'-x'+y* y(o)-i 

: 

y(x)- E a,x* 



2 ia,x'-« -x' + ( Sa,x<) , -^+ 2 x« £ a, a,-, 



(i+ l)a, +1 - E a, a,-, i 2 

(«) 

2 

)a, ■ £ *j a a-j + 1 
i=o 

a, 1 

a, • a,» - 1 



- YA - 



2 a t B 2 a, a, = l 
3 a, - 2 * a, + a, 2 +.l - 4 =s> a, - i- 



7 

4 a 4 mm 2 a a, + 2 a t a t => a 4 — 

6 



y (x) =1+ x + x J + lf- + 7 -f_+... 

: oi» Jo < a,> o o1 gJ^' u*s 

4 x* 

v (x) - l + x + x 2 + — +...+ a.x" < y (x) x > o (12) 

a, > 1 ( i ^ o ) a, >o Jaii ^-xl ot ^i^S a yi-l ^ ^ 

: £>t a, ^ 1 ( j - o , 1,... , i ) J>jh g~U, 
(i+l)a i+1 -= j aj ai_, ^i+1 

: ui» li» >j 

y (x) >l + x+ x» + x J +... - -i— x>0 (13) 

l-x v 



X - 1 



: ljU^i (jb au (T ) : ( t _ i ) 

- n - 



y' - e" -f x cos y y (o) - 

. JJIjCiI. ^1 5lU £a k x* JJI Jj^ 1 i>U-l ^ ( v ) 

y'-x 3 +y 3 y (o) - 1 

u ' n J u (o) = l 

t>>; < a aaj J»H^ dUa ^ . a k >b k <jt 

. juJI y J»JI LJt*Ni *>»» Jl »JU To. a) 






L-UUJ & JjVl J— Oil ,y ^iljll oJl ^ LJoi _ i 

<i ? oVaL-ll »j» JU ^tUi Uli . I** Uj)l 3 jji^l <y JT 

aJLU *j-u r UH M\ >fZt j» LUl£)l oVaUI i'r> 

Tj^U L)l* UiU dJJJj . Tju. SJi < JJUii J! ^ J* oLLJI ,y 

J/jfl *Jjil LUUB iliU. J*, o^* J-*H ^ ( r - 1 ) i W_,U- 

y= £ a, x' 

•J * J»UjJIj j (fjtH <z/)k,JL.'.A yjlB JJL_» ^fcf U _j 

oVaUi^i U* < tyu tyc ^ f-Jij LULOi o^uji 



& ts Silt-VI LUldl oV^Ui) ^ r ^jl IJ^. toil s_^. 6* 

J^jbJU^jSSUIJdLJIj^jtll J** Jli jfcj^l j>. jb*JI JaUu-VI 

. JJUI Ujll <>• LUUi ilaUll t-W 

: 3*UU LjJ c-jT IS) .: Sit^1j%>UJ1 Jtftfl < t « 1 > 

w* + p (z; vf' + q (z)w = o (1) 

JT oiT lil 0) l±±W S)aL«J) iaU ikC VI z- z iU^ Jjli 
Lfl ioU j4 *W& JT <}* J A> • 4^ J^* tJU* q(z) _j p(z) o* 

, Z + 2 . 2 

W + — . w' + -. — rr W - O 

(Z— 1) (Z+l)» 

*)>UI 4 q(z) -» p(z) o\ V »>j*J : *_.>l* 4** jljau JsJI ( t < 1 ) 

: LJIjC|VI ^ i)U oV iJ^j D( z ,R) u* y)l j oLU* (1) 

w* + p(z) w' + q(z) w — 

(2) 

w(z,)-c w'(z )-c, 



- tr - 



•. ttfcti am ai (2 ) am 



u' _ — p (z) u — q (z) w 



u ( z, ) - c t 



V ^j-fA iN— ^» w-J (3) i)Ul ^ ^>J\ <y Vju 

u' t » a u (z)u t + an (z) n t 
n 'i - *« (z)ui + a„(z)u, (4) 
n i (*<>) = <Xi (» - It*) 

. D i-U* Jljs aij (z) «>> 

: juJUl *±.fc:JI jdiUI .^ifcU ( 4 ) X)Lil_, 



u, - a, + j" ( a* (z) u, + a„ (z) u g ]dz . _ f (5) 



a., oj*^ <0<R,<R^o»j«> < D' ( z, , R, ) L#j» J£tJ 



I ay | < M 



(i,j-M) 



: j^-jll |.j*U iAl'Ol 






"a J"i «>* df olT lit G Uk* J* J-U <.! u ,>* Jj£ 



||u||_»up|n(z) | e - 4M l z - 2 .J 
D' 

| n (z) | - max | u, (z) | 
i 

: J5Ci)l ^ (5) frUI 

z 

n = a + J" Andz (7) 



u «= T (u) 



Tn. a + jA ndz (8) 

Zo 

z 

I T u (z) - 1 v(z) |< I J A (n - v) (z) dz | 

- a - 



,C <9 - z o + * c " <p-arg(z-z ) 0<t<|z-z o l 

I z— z J 

|Tu(t)-Tv(t)|^2M y |u($(t))-v ( £ (t))| | £' (t)| dt 



I z-z„ | 

^2M / I n- v |e- 4M, c* Mt dt 




^ i ii ii *M|z-z | 



: id 



||Tu-Tv|| < i H « - v || 
to 6 aLU t J ol ^jj- flJ^ o^ 1 
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< m iJjll (>• JUL. J5C~ Jt J*^' J j*. — *> U-At <jl» i m 

t r i^ oy^, -a* i^Vj m OjU <>* S (£) <>«i jll aaU' iUlc d 

>T fcC ;! ^ L^i ait? o*.£J ^ & ^-J-M 

f (C-»z) X+1 p(C)dC (7) 

c 

<j^& ibl*l w— J^JLM la* o' • \ _ _' J u*yj 

iJaL- *JU j iUi jU-j . z j r (>• io jO*- w ( r ) 

; UUJI lijli LJLiUJ 

q (z) w* + 1 (z) w' + kw = fl (8) 



i^-jjJI Cf «»**■**■ 1 (z) J oWli^jjJI (>* z j iijo*- q ( Z ) ^ 

. . (8) w^J . ^* k j i^l 

q(z) W - X q' (z) W + 1 X(X + 1 ) q'(z) w 

2 

(9) 

- r (z) w' + ( X H- 1 ) r' (z)w - 

iajj-l j X ^ 6^5 (9) j (8) ^ J^^' ^ c# 6^ lj * c>l 

. ( Jbl Jill >}l ) r (z) ij^M i-jJl o- v 

. (9) i (7) 

J p( ^[ X(X+l)(C- z ) i - , [q(z)+(i;-z)q'(z)+t(^- Z )' q'(z) J d ^ fl 
+ ( X+l)( £ (£ -z)r'(z)] 

: jt 

;f p (?) [ X ( C - z) x " 1 q (£) + ( £ -z) x r ( $ ) j dS - o 

: jSCill J-fcLtl w^L, 

^(S(C)(C— ) X 1 

s (£> - p(C)q(C) 
s'(P - p(C)'(0 

- W - 



SIB - HO - P + q 

s (V q-(C> F«i 

: j*i j« . q( ^ Iji^ a f .a, o 1 c>> 

w = f(C-a l ) p '- 1 (C-aO q " 1 (C-») X+1 dC 

: J In* C jtift J J»j- 4 

I-(C-«i ) P (C-a,) q (i:- Z ) X ]c = o 
. XlUI ; j I,:* b'arf j)l jij c ^ 

JB. (•-•) 

: u*> 2bL» Sj^Vl iLjDl pWL-il 
z(z- l)w'-f[_y + ( a + p + i)z]w'+ a pw - o 

q (z) - z ( z — 1 ) 

X(2z— l)+r(z) = Y — ( a + p+ l)z 
■jX(X + l) (2) + (X+Dr'(z) - a {3 
lfeiilliU X = -p-l J X--a-i ^ r(2) oi*., 
• oj<ij r(z)=(a-Y+ 1) -<*~P + 1 )* -^T 

s _Iil Liii <*- r + 1 y-3 



c 

• -M a* Jl>i c*- 3 a.p.y ^ f L C-*jt-<> 

: J* JW» C ~ ~" (10) 4 V 1 ^ J 

c 

(>• <-ii» Rcy > Rcp>o Sb. olT IjU . w-L- J tJ l* C ^ u*j* 

■ j>> a* (0,1 ) c jUi-i 

: SJLiLtJI jb. jl _ s 

w* — 2 2 w'+ 2k w = o (k^o) 

. C J>j4*jL*l J*i . J C K f(C)d , J-CDl 

c 

: J<^i a* > 4iv Vr>* ^ k ur of ^ 

. W - 



H k (z)=(_l)*e« ~ e» 

: J^CJJ'o* Jj^ll <>>JI iliU ,>W -^J - f 

: i-UUull feUll JjU Jt^.l -r 
y* - 2 x y'+ 2 Xy - o 

Ji> C <^ J « 25t u (t) dt JCUI a* JjU ^ dAI-iT ^el 

c 

- c _t* + 2 X t t X-l dt ^ | e -t» + 2xt r X-l dt 



zw' +2 a W -zw» o 
- \*\ - 



*S LAI CmI^SI t . - 1 , t m 1 JuUJl Jj* jjJu 8 ( T ) 

t 1 Jj- jj^ — ij j/l > - oo a* Jli Ji> ( v ) 

Re z>o Oj^i -kr^. 1 J* - °° ii 

a > o 0^ 0^ >^ t . 1 ii t_ - 1 & ^iSi-l' jj^l (».) 

Rei>oja>o aj^i d ±A — 1 ii -oo <j* ^iJl-l jyM ( a) 

•Lw _^ ( v ) u L«ll Jtl ol» JjjTJdl J, ^iirf til 4i\ oo 
j ( T ) jjtJJI 6|» a - o jlf iii *it jo •(»)-; J"«ll JH c-li 

. Llto- (jd»- (jLiaju ( V ) 

Z W* + C W— W = o 

: feU) f UI Ji-I - v 

2W*+W"0 

: 5JUW o^aUi) iaj* o*,£J JfC > J> <j 



4 z ( i — z ) W* + 2 ( i — 2 z) w'+ w = 6 
Z ( 1 — Z ) W* — ( 1 +Z) VfJ + w «■ o 
W W o ZW 

z w'+ (2+ az)w'+ (a + bz)w — o 

ijjj < iipui j ( uku >c ) ;iU. sue sjLiitii i) a ui) ^jr lii 

( arg z J — *a <$ju J F (z) J v J 1 ** l ri f z 

•jLJI IS} |*i < a > arg z> p 

z-|F W _A„-f j 

I z I _^oo UXe jiJI J) < n wJl- jjt aJi« Jf ^Ji 

: w-^JC iUi ^oll j arg z j/J <jl 

F(z) ~A, + ^ + $ + - (1) 
- Ill - 



iJ j» {j* (-.jlill ^Jull ^ ^ 3 H\ n Jl <>j F (z) t> Jj&" 

j)l w » ilii-l .JL* <jl . \jS | z | uj^=*i (n+l) -A 



lim F(z) A, 



lim z {F(z) - A }- A l 



(2) 



! |-»~ 00 



lim 2 2 { F (z) — A - }_ a, ... 

|z|— »0O 2 



t 



, Js-I j <_>jli* ^ii j55" ; i arg z 



g (z) j( (z) 

lim z" (f(z) — g (z) } =o 

I z I ~>-co 

. 4-X ujiill g (z) j f(z) J <jti <byU 
: lim z n e- z = o ^jj JUI J-*~ J* • Uk-V 

7C 

tfJkUiUS j Ofc vjlill ^Jt:ll f(z) + e~* j f(z) J d\> I ar 8 z I <Y 

. arg z -J 



: bj^i G(z) 

: illi-l »i» j . argz J o;»* t£-»* Jf-V 

F(z) ~G(z){A + A J'+ + 

00 00 

rfJ-jg(z)~J B n z-- j f(z) ~ £ A n z— ofr laj ( ) - 1 - n ) 

: o!» argz J 

f(z)g(z) ~ E C n z-» 

t • • 

C m -A t * m .+ A t B^~_! + Aa B m _j + ... + A B B, 

: £,1 (2) > J^* ^ °M V -> 

lim f(z)g (z) - A B - C„ 

lim z { f(z)g(z) -C } - 

lim z { f(z) - A )(g(z)-B ) + A, (g(z)-B )+ B (f(z)-A„) } 

. Al .O+AoB, + 8^,-0, 

- \\r - 



lim z ^f(z)g:( Z )-C -^ ^EJ }- 

limz- { ( f»-A._ « 00-*- | 7B 

+A ( ft(z) - B - ... - -5=* ) 
+ ^(g(z)-B a -5l...--^f) 

+ (g w-b.-| |s3 ) + - + 4B ( «< z > - B ») 

+ B,(f(z)-A,-£..,-4s) 

+ |(f»-A.-V..-4s3) 
+ il ( *» - a, - £ , . * 4^ ) + • • • + ( ' 00 - A. ) 

-{A 1 B 1 _i + A l B.. 2 + ... + A^iB,)i} 

».A 11 .o+A B ll +A 1 B„_ 1 +...+A„_iB 1 + BoA.+BjAn-i + ... + B n _i A t 
— An Bo_i — A 2 B n _ 2 ... - A n _ i Bj =z G n 

: & 1*1 ( T - \ - . n ) 
f(x) ~ 2 A m x- m 

2 
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f 



06 A 



f(x) dx ~E- . 

i mx 



lim x n ~l \ f f(x) dx - ^1 - .. _ r I - o 

x-^oo ( J x 2x« (n-i)x"-l{ 

X 

: U 



x-[f(x)-^ j=]<e x2>x 



0|P i^Vj 



f(x) <6x- + A -;+ ... ■+ 



f 



f(x) dx — — — -di. a ° 

x 2x l " (n-l)x»-l ^(n-l)x"- 1 



<■ 



zw' + ^ ( z +a,)w' + (b,z + b 1 )w-0 (3) 

- no _ 



w - e^a 

'+ [ ( a, + 2 a )z + a,]u'+ [( a J + a a„ + b,)z + ^ + aa,]u-0 

(4) 

: 5W«J) ai ja, <>>iJ-l -a*- 1 a 
a J + aa + b -o (5) 

: jcm ( 5 ) 3»lu J*.b a » ai 

z"' + C( a + 2 a , )z + a, ] u' + ( bi + a^)*- (6) 

a* + * ou - p b t + - b, 

: J<1JI (6) aifci 
z u* + (p z +a 4 ) u' + b t u - (7) 

c 

. J c z ^p-i ( 5 + s J"- 1 dj; (,) 

c 

- \ \ _ 



[e z ^p(2; + p)i]-o 

: jCi* j 



L»^e a rg - ul> £ > Laic arg £ - <jf Ji L> U* 

■ \\ Ki p I -J J>A C C-*"^ > <1— 1 C +.p >» 



2 c k ^ 

k=° 



(10) 



Ck - p«,-k-l (q-l)(q-2^ r (q-k) fc > t 



(10) 



- nv - 



($+0)1-1 - c + c, £ + ... + c n + R. (£) (H) 
: .W, G t i>l % 



k»o G, O t 



z£ « — t - e-" 1 1 



h J* sM£U »i j^b < J^J» 4^4 




| e -t t p+k-i dt = J e-' tp+k-i dt 4- | tP + k-i dt 



-f J c -t tp+k-l e u«i<p+k-l) dt 

5 



;fe-^+ k -W* i( P +k) -,)r(p + k) 



u l( z)= z -P( e 2 **-,) W t(-l) k c k r ( p + k)z- k 



G, 



zPu i= erWPi ( e 2ltpi -l) E (-D k c k T ( p+k) z~ k 



: J 



(12) 



: ^ J> U 

e-*P i (e a «P i -l)£(-„^T(p + k)z- k (13) 

O 

<jt ^£ $1 «iM y^C . Z > o Uji^ 2 p Ui J tjll. TjJ5 J2 
Jim z n+ Pj> ^-(O^-* <««> 




m - 



Urn Z n+P ]e Z ^ P_1 R.(CK-0 



(15) 



jajb juT N aae jL£l j& (11) > «£Hjl Jw-tt 

I K. (0 l< m l C l N (-=c < £<C-r) 

tfill joilt Tjrii-» .jUi aJift e o^j ^j>.ja cull m ' £,! 



■ —oo 



_ I Z ° +P I , -(z-«)r 

z — 6 



frH g«j 4-Jli Ji\ Cj\ J J v^-^J . (15) W 

T 

- H . - 



(H0l) k 

I • Y ^ "*? ^ 



m p i]- +, (t-p) 



p ~77p") 

Z ^ - - Y J J* J £ <>* ^-^ t TojOft. Sf joel. Uli-il 

z ,tp fe^ p -'R.((;)dj;-(-l) p z- |c-HP-'R (- -)dt 

Y Y' 2 



. rz » 



l-S 

3 




— l) p z" ^e-'i 



t ,-R n( _ 1 )dt ,< 1 m _ T ^i_ J , t M e - t , ds 
Y' Y" 



- vn - 



: vjr^ 1 <^k*-» (c,rz) 



m* ™ 



« 

olU-i ;>t*J P - Pl + i Pt J&JI «>• p li) W . vj^ 1 Ji J-*' 
t p - e ( | t p | - | t | S e-«V gt 

a, (z) ~ *- p e " p^e 2 ^ — 1) £ ( _l) k Zi£±£i£fc- (16) 

k=o 2 

: jumUU . ('10) Ui^Vj (16) j iU-il JC^ lil L3l JWfcf 

Ak+i r(p+k+l)c k+ i _ -(p+k)(g-k-i) 

"XT " r( P +k) C|l p(k+H 

: J 

(k+l-q)(k+p)A k ~(k+i )pA k +i (17) 
: £yC)\ l c » U^J, (7) Ji tj* l»l LJOj 



.+ (fl + 5LZiE)V + P<P+ 1 )-»iP v:± t (18) 

' z z 



v -a + 4- 1 + rT+ - + 4r+- (19) 



• * 

( k(k+l)-k( ai ~2p) + p(p+ l)-a lP )Ak- (k+1 )P A k+ 1 
; j&Jt Sj^l »>UI q-a t -p J 

(k + l-q)(k+ p)A k - (k+l)pA k+1 
; 'M i.UI i^JUll Uitt "Jtllj < (17)^ 

tfy* <$jjl oi-l ^jum a jl:^ w = e M u Ji^V fjC ( t ) 

. (6) 3aUI J' (3) SbUU iUJb J n <j 

. (18) J<DI v 

vJLj jJ$\ IJl» JH.I (19) iULil j _ r 

. j> jji VJ mi -^ji o^Cj (i 7 ) 



: ibUl bjJ : Jtt* ( i _ T - n ) 

z 2 w' + z w ' + ( z 1 — n 2 ) w'«- (ao) 

JCJI (20) 3>l*ll J^" w » z" u J>.^» 
z a* + ( 2n + 1 )u' + z u = 
: J**i u m, e"V Jjj^lll ^ . ( 3 ) iUUw J5C ibUU 
z v* + [(2n + l )+2az ]v' + [(a'+l)z+a (2n+i)]v-0 
i^fci <x = 1 ^."J . a»— i j CLi~i a <^*' a 2 +i a 

zv' + [( 2n+l) + 2 i z ]v' + 1* ( 2n + l)v-0 

v +( ik^LL 1 + 2 f K + [ Hi±JS2S«> + X(X-DH2n + 0X } Vi = 

z z z 

•jgity- *)*ULI iifci X- j— tfl 2i'X+i(2n+l) ^£ X J 1 ^ 

v/ + 2ivt'.+ — 772— v i-° 
_ \U - 



A 4 - A, [ k( k+t) + ]A k -2«(k+l)A k+1 k-lA. 

8 1 4 



l»_4n' (l'-4n»)(3 2 -4n 3 ) ( l»-4n 2 )(3»-4n»)(5 ? -4n*) 
" A,U + ~Su~ ■ 2 ! (8iz) 2 + 3 ! (8iz)» + ' 

: ^ (20) ilaUl JjNl JJIvjIUI >iJI 

jUI jJ-l jJS >J-*«ili VJ LSt, 
2n+l 



W X — C 1 * Z Vj 



zW* + W — 4zw« 

% w" + ( p + q + z) w' + p w — o _ r 

zw"+(2 + a z )w' + (a +bz)w -0 _ r 

z w" + 2aw'-zw - _ ^ 

J/jMNT-Di^^/ j" (20) ifcUl ^ 



z 2 w" +, z w'4- ( z* - v l ) w -0 (1) 

ISli • I^m J» Jy ^ I6\y> ilsU. JjU X* jfj ^> 

AV - o w%y -S)»U- (p , <p ,Z) JJI>-VI oUIj^VI Uiiui 

: J5CDI 

i!X + 1 iX i 3»v ^ a»y 



V - e kz w (p) cos ( v<p + e ) 
: V»U\ w zJb. la] U « ^J; k, v , e £>t 

d J w l d w . . , y* . 
dp* p dp v p a ' 

. z-_kp Ji^JI ^.j* 1 If (1) iJaUl J] ».Ui7 ►Lij 

il «Jj-»j" i Jl'U fV- - i*^- J** z- oo j Uki. 

c^i { V *U • Tv ^JJ' Jj-ir ^ • z - o jljf? JjU-i 

• 1 l.( v+l) 1 .2. (v+l){* + 2 ) - ' 

■ (i 1 < Jv(z) H >j;j v *t>j1.I a* 

- "in - 



r=o r ! I (v+r+i) 

h LA] ■ (i*) V t J -> iJI ^ ^ & 

. z cJ{ \f» ijUl. (2) j i>J )\ 

\^*j**> TaJ* v Cf^> }■ W ' , t u^—* J-v(z) J Jy (z) j^" 1 u' 

w - A J v (z) +3 J-v(z) (») 

J £ ( - |)r( * Z) * r 
J-.(z) (iz) r 2- r!r( _ n+r+1) 

ltZ; iir!r(-n+r+l) 

:4JI/JI&««MY-V 



J v _,(z)+J v+1 (z)-(i z)*-i 2 ,\ ** \ + ( i is 1 ■ * ' ■ 



r!T{ v +r) * r = r ! T( v +r+2) 

. fi.u-i r v _L__l_L _ v L__l_L_ 1 
lt ; L^o r!E(v+r) r f„ r! F( w +r+2) J 



V (iZ) i!r!r(»+r+t) z Jv(Z) 



J v _! (Z)+ Jv+ 1 (Z) = ^ J v (Z) (4) 



: si. JJU ajLlj 

Jv_l (Z) - J V+I (Z) - 

1 00 1 1 z 2 

( * Z)V_1 [ TJ7) + Ji r!r(v+r) + (r-l)!F(v+r+l) } ( ~ 7*' 1 " 

Jr-l (z)- Jv+1 (z) - 2J/(Z) (5) 

: om (5) j (4) <yj 



- 1 TA - 



Y Jv (Z) + Jv'(z)- Jv-l(z) (6) 



Y Jv (z)-J»'(z) = Jv+, (z) (7) 



J_v(z) j J v (z) y^-^JJ - \ 



A ( Jv , J-v ) — 



<♦«>• = Z "'*" 0( -,*— '" j-^w 

(^)' n [ zV Jv(z)]-z'-»Jv_ in (z) 



( nz-wz)] -(-D- z— jv +B (z) 



2 sin yic 
TCZ 

: — • 



Jv (z) Jl-v (Z) + J-v (Z) Jv_l (Z) = 



[j (z)i» + 2 S [ j a og.f-i 



* ★ * 



- IT. - 



^UV . Jl-I w otjLj oVaUl .JU > J>* jLz 

^JT Lou o*JUll SULj, JU U LT til Liu! cJt»Vj 

2iu ,| < $Ji\ cj* JU«jji u i ai--. ij^ j ^cCu. 

d» x f/ v dx x ... 



. I'jX J 

< i_JljiwVI {J»jxi S)al»ll »JL* Jli dx/dt-y U| < ^Cx 

dT- y dT" f(x ' y) 

(2) 

t - o ux* y - y =■ ( x 'o ) x - x 

J>\ ' t - Jjl — » j < (2) ^MaUl 6j< x =x(t) , y=y (t) 

. x (o) = x , y (o) - y, <£0 iiUVl < jciilk* 

^U.-, \jS > x-x(t) , y-y (t) jdUl J) jkJI ^ 
J/-- xy tJjl-ll . ( x, , y ) * — jf xy <£.,:-il «| 

T_,l — . JL±~)\ J-l^V w L*il ^.dl u—jj * (2) it^iJ jl (1) iliUi) 
t ^ ,>_i crU-. J,liJ a^>-j l^j^j • (2) J j\ (1) J Tjlx. 

. ^.,11 t Jbljm jiljii J* »uvi y *-J < l&j 

^1-*— * t = t J jciilj- y - y ( " x' ) j x =x u^*^' ^IT lijj 
^.V 4-Jj» * jU) i>1-c>j* -itift J* J^i UJU t - o 

: jdsUil 



x _ x (t) , y » y (t) a < t < p 

X«x(t-t ) y.y( t -t ) a+t <t<p+t fl 

J* Jw»i L^li x -x(t), y-y (t) ^ t -U— UiJu>- 

j\ j^ll !i* _^ jUi <jl tf>l . jUI J** ^ iJj^_o 

: jdiLl! <y t -L-^JI Jill LiJtc tili . 4- .j^ ^ 

x = e* y - e Jt - » < t < « (3) 

t ; v ; .y ) -! j5 rf^ 1 J 1 -! 1 J- 1 *- iW** Jj-»j" ^ 

: J* J^i J* *Jdl ^-Xj ( 2 ) j>. 

x - x „ ux* y - y 

^-g(x,y) -|-f(x.y) (4) 
t — [ A xx X - x , y - y 



- ITT - 



iJjlt ; 14 y> old- gjf if (jl .>>; 



dx dv 

dF = Sx+ y 3t x + 3y (5) 



[M-[ A .K 

: e mt jUi^ll JU, (5) i Jmj^\, 
' (m — 3)A— B = — A+(m — 3)B-0 

J*"' J*" ttj^J 1 m - 4 jt m -2 J^-Ti UJ* £,U li* 

[;h;k 

[',}- *[-\V+*[\V 

: jclaUl Ik-, 



x - ci e* + c, e* 

— oo < t < o» (6) 

y- -c t e 21 + c, e* 

: sit- jCidUll joU .L—jJI Js 'x£ j 
(x-y )»- k(x+y ) k-ac, J /c, (7) 

|l U ;>_^VI iJjfcjjJI ibUI *c-iJ jMjll y - - x 

: j^i JjVI J* JJKH ilaUt fJG. rfjil ii,j*LI 5*^*1 J* <^C £ 

dy x + 3y 
dx ~ 3 x +y 

. y - ax Jij*JI 
i lf»J^lj ^ ttfcLLI (>• <J j»«S (7) iJaUll 

. k = J jfrl jU x — y - 
t =- o y 3 2J x = -l < !^ < Liy Ijli . o> jUl »JL* J*l 

c t + c» - — 1 — c, + cj = 2 



3 2 1 , 1 4t 

x — e + — e 

2 7 



3 2t , 1 4t 

7- y e + T e 



« < t < 



jlki rfjJI .^ilsLlI £.Li)l ^ jdsUl tfU J»1jl» jUI., 
.(—1,2) iUJl T> ( jLil <y SldJI ,A» oj& $ jjs ) J-»VI *Lz 

: jLil ^ (x-y) J =9( x + y ) 



3 2t , 1 4t 

x "T e +T e 



3 2t 1 4t 



. y-±x Cn^-i— l! L-jJI» <u.i; ^Vlj . ,>jL- alii y> < J-o^l 



dy _ f( x,y) 
g(x,y) 



( *.,y.) iLUt «j r UUj J.-.JI ^ JT f ju;i li] ^ . (l ,y) iLUi 
^ -yj • (4) **j**J) oi'y^ jt*>j^ aLi^JI »Jl_* u ^-J LIU 
>J^>> l e _^ jjls ]'»[ iiy^ L*l> ikLJI 



- in— 



dx 

dt 



a y -f by 



(») 



dv 



ac-bc^O C^j a,b,c e u*y? 

: il^Uit j\ 

dy cx + cy 



dx ax + by 



(!') 



^ ae— bc^O lUi, ujtf j . (0,0) 3»-ji-l iia^H jl j»- «j 

olfcJ ae — bc-0ulf jl ^ ' *»• j*- *J*»' (0,0) iiJUfl 

cx+ c y - o J«lj 

. ^1 x=Ae mt , y-=Be m ' ^ (1) ic^ 1 J*-j 

- b 



m — a 



c m — e 



: m 1 -(a+e) m + ae - be = 



(2) 



iLIJJj . (2) iU»U JjU JaJj: (i) JjU ul 

m j (2) <L»jJIII DaUit jwU > a- iiilic oMta- ,>j 6^ l^-l* 

. diSli »jUI JJj 

x » x (t) , y - y(t) jdaUU yj j*» T J^ii I uijjW 

. ulT 'i) t + oo Ua;e (0,0) iLUI i_>jtiu 



_ 1TY 



lim X (t) - , lim y (t) - 

t— oo t— *- + oo 

: (jtf lit t-* — oo (o,o) io- ji-l iLiJ >_> jli. 

lim x (t) - o , lim y (t) - o 

t— 00 t— » — oo 

d)IT li] t-»- oo Ux» (0,0) ~**r J**! T jLU Jj 1 "^ 

. il^M cJITj t -» +ao LXc (0,0) J Ljli* T 

lim 

. t-»- — oo LJuc ^0,0) k-j*" 1 T Li 

) t +oo UXe ( 0,0 ) i^ji- 1 ilpUl ,JI JuLi <il Tjjc J>tj 

t-Xc iLf^UI J} y (t) jt x (t) jdljJl tfJ^l C»- lil W* ( t-*-- » 

. ( t — *• — oo _jl)t-* + oo 

*c_^ii %\ gjuj : (^>4jbjt 

<») 

.Sj^Ij Sjli} frj JftjLi. jf* Li 2X^X ^ Sj^l' 3^UI tfjJL <ji 

: fc^l »Jkl &UU (l') SbLlI J» o'j 
y - k x 2 (4) 

iktii ^ y = o if. ^ ttuai ^jLm <>. i*t*- a) a u*^*i»j 

: j» Uili (3) LJ til L.I ( 0,0 ) **■ jA-l 



^ — Ac n y = Be 1 7 

I .X* i»- ji-l Hail ^ iApW ^ A*:^ jL— JT (jl ( 5) tj» ^"i^j ' 

• X< i-i* •^'i aLl" <y yjjjj < X>0 OiS' t-*oo 

jl j»> ^»-jt SjLJjJI . JAie aii-l »i* Jl, j i^-ji-l iklJI u w 

. t-*- - 60 j' t -*-+ oo 1>JlU 

. ie^i) JLJl Lt : (Y) 

dT'-^ <«> 

: oljLil i^-jH o^aUil uj<J JJll-l »J* i 
x - Ae Xt , -Be-Xt (7) 

(7) J — »' j ^* ul» X < ^ 

jrUC . t — oo _>1 t + oo LiJuc il^iUI J,\ i*. ji-l ilatJl J*lj 
,^Jf til S^jtl iLiJl t-*oo UXe J*L x- ^E-ll J* J>^l jUI 
Jj^l jUI U . X < ulT la' il^l >l *UJI ^ JUlu j X > 

O&ty ilpW 5*- IkL)t t-»- oo LXe JL*Li y y = (< JLL-ll Je 

J i-^-ji-i ikiii . \<o ulT ii! *ktJ\» J^.-j X>« 

< t— »■+<» L-iit. jcJS'iai* ifi-rT o* iUl.:Jl (jit*!) cljUll <y» 



- \r\ - 



il pUI i^-ji-l JatJI <y j*-^' oljLU *Jb Lit . t-»— oo 

. t-*- — - oo jt t -*- + OO LiJUC 

: UjJ>\ i)U : (f) 4H*J1 

^-X* ^-Xx + Xy X#o (») 
(j j^-ij . (jLv jl— JU j (jL>j-i»- i)sl«i' t?jj»- (jl 

z-Ae*' 

(9) 

y- Bc X V AX te** 

L.X« 3u- ILiJL JsJL jL* JT <jli X<° oK" ^ ( t — *-+ oo 
. iJlt yii-l »a» j Skull t \jSZ*j . t — *-+oo 

A X* U Xt (11) 

x B Ac" y mm Be v 



j — »j»V i i^UDI^ ^ jdO-l 6 * ^i:^ i y» illi-l 

: at*. ^ : (o)3un 
dF = Xy dt """* x ( 12) 

jLJ$ jjlJL- j)l (jidaLU o}^ ± iX "jf^ JjJU- <j] 

x - A coi Xt + B sin Xt 

(13) 

y- —A sin Xt !+ B cos Xt 
t-^oo UL». UJj . x J+yi =-r 2 jSljjJI ^» oljUl J-l^-j 
I .Ai* Ji&\ .UVI jj X>0 ^Ul VJ^ »^ JJ^" ^'jUI 

• X<o 

ajo-^ 3^=»jU -^.J • J* J-* ^ ' ^k*-" t**- 3 

^ jlji-l li« j ol jLw ju-jg 6 > o of W* *tf 1^ < J^' 3 

: k^to au : rv) ajuji 
- m - 



ar" Xx ~ y af" x+Xy (14) 



: U» jUl jcJi-.j)! &3»[JL\ a\) X ± i ^ »'J^ tfjJU bl 

* 

x - e X *( A cos t + B sin t ) 

(15) 

y — e X l ( A sin t + B cos t ) 

« Lu _,f u 21a; ailJUl »i« jii ^ iioJi ur — ; . t — *-+o© 

wjUi jL-i JT^Ij f t— ► — oo ^ t-*-+oo i^- ji-l i^i'l (>* j'j^H 

JJU-I ^3* ^ . jT^ o'jjJJI 31- j jjy^ ijjJ" JjW 
^ IaIo-Ij < .jja j U iyu ( x„y, ) *LC J* jUI ^ Jdi 

. Sjull DjLLI jjJu. > 
iLlij i jT~« ikt <>j >-l)l j» jl^n-VI Hill, j boel-j Lfj 



- w 



x-x(t) , y - y (t) ^r-jN ^ \-}f TjL-* r 



6^ 



d (t) - Kl x (t) -xd'+|y (t) - y 

. 4» ji-l *J»iJ ^ r j 1 i-iJ' ILL JUu 

^ D (t) o»JloU 5 ,y Lu jj[ D(t*) [x(t*),y (t*)] 

. JJCill jfcl t^t* ^ J^V e 





- ur - 



: i>l» D(t*)<8* S* -rT^* 3JC ■*•-.> V. 

lim x (t) „ x, lim y (t) = y 9 

t— •> + 00 t— v-l-oo 



• t •» 11 t , t 1 ill 


.Lib Jll iaiJI JsU J 






>l 2UJI ji jC-l 














(0 






jap-' j 












ill* 






(r) 
















<(r) 




( ^ 




















(°) 










I^IS' la] ij • 


Vt _j_)U- Ualj 




CO 
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jlij 4 JUI ole^l (j» JO (0,0) i»- ji-l ilaiJI ImJa jvc 

dx dy 

dx dy 

-_. 2x + 5 y af— x + 5y (T) 

dx dy 

_-._ 4 x + 3y ^--as+y (r) 

dx dy 

dT =2x+y dT"- x + 2y U) 

dx dy 

_- x __4y aY-X+Sy (0) 

dx dy 

-dT"- 3x+y dT"- x - 3y (D 



^-F(x,y) 



dy „ 
£-G(x,y) 



(1) 



: JJCDl J— VI *LLi Jj*. j GJF itT JZx oJI 
F (x,y) - ax + by +f(x,y ) 

(2) 

G( x.y) - cx + cy + g(x,y ) 
Okjjji* gjf iilj c-J J»VI > gjf (^JIjN j-^l O 1 



U» ilSi - , lim JiM> 



>o 



* — jI» G jF o* oIT 'i| Iji G-»F -"j^ <ji 



a = 



[ 9 x](o»0) b [ay] ( .„) C [^L) C [^y](o.o) 

. ac - be o o 9 

yjxf ^y* g( x,y) -» f(x,y ) bj& J*jj$ »j» 

i_c .Jl> j^c JUL wtJI lol _j . J^f I tt&l ^i|T jJlj jji-* j 1 ^ j 
(Oli^oS (2) i (i) ^r 6 ^ 1 <^ gr> ^ j-^ 1 ,Jl * ol • LjB LU. 1^1 

. oMU- j oVli-l j 

: ^ijii i-l jjl tip |.LHI j 
I f ! < e ( | x | + 1 y | ) j | g |< f ( I v j + | y |) (j) 



- m- 



X-y-ajX Y-y-a, * 
c + (c — a)a — ba'-o : ibLJ) ol>l^ o'j^- a t .xxi 

dy_ c x +ey + g(x,y) 

dx a x + by+f( x,y) ( ' 

; J5CUI jib 

d_Y _ k lY + T, t 
dX k tX + T ,, 

: jClll ^3 ( 5 ) Y a* ^ y j (5) j X 

dy = k t y + (6) 
dx k, x + yj, 

4z - la (7) 

dx k t x (7) 
ib 

y - c x k * 



— H Y — 



X . Li', (7) J dj^i ■iS-*i»» jj-^tic jlll k, j k, J U-iji I il> 
( 6 ) Ul . J-^l *Lto u^jf x=o jy-Ou' J-* u y^iJ 

Ul . iLlo (j'j* 0"?*** <>jt— J* J-*^ ^-»- V - "* •«>■>"* LJ"^* 

( J j^i yjli . * r A3jUIJek a x+Trj, = o-> k,y +7)1 = j j*U 
4Lb j«j < oy j^l jUJI VJ !S 1^ ox jjAl < J-pUI SLt X* 

o AB J ^ B i A (j-UJI ^-i ^ £wJ1 <^=tf . o y jl j 

J*/*, ) UW! ^jVI ijljll j UUj g| JLSx* o^i 

. JiJI ijljll j L-j-j ( k,<o jk,>o 

ikiJI ..u . oAB ^JCll (>• Q, Lk* il uMi ( >*r^ 
OA ^kb C, J> J-IS^N <i--H i>t • AB ,> £» 

i-^j^l ^ C, jb£ <j' JUu oB u^?^ • tfj* -1 

• AB c* 0. *^ oa a* P *^ <X Ji^i t^i '^j • J*-" 
jAil! Q_ t oi* o J] P, & v j* 1 Pi j oA <>• P,j P, ^ 



- UA - 



(6 ) a a uu 6 „>a 6 <«V < pj J Q. t a* ja- P, J 

v jii3 Uji^ Q ^ yj^j" R Tj*- Q_ iiai-fl (j^ I -if; • LJ»ltj <jf 

F iLu JT jAi < B * — Jl> • o o* P 

* — it ^'jN a*J • R J*' J »- Q- 1 uj^.) • AB o* Q oB o* 

. XJUI oluJI ftljR <y folk I OuUfcTJI jj-^U ^js ^CJI ^ 

y „ y (x) .TjP v o c ; J s1jJI i r L *^ 11 ^L^ 1 £• 

^ ; lit . y^ y ^jdj r jUI J-KJI ^11 y -y(x) 3 R-; jlll 
LUui^U ^ x J v Jr^ a* y >y ul» ys- y 

: V- a* J 

d(y-y) k,y + 7j, (x,y) k, 7 + 7) t (x ,y ) 
dx k 4 x + x,y) k a x + -r|s(x ,7) 

d(y-y) k,k,(y-y)x+k 8 x(7),(x,y )— ^.(x.y)) 
dx " ( k^+Yj/x.yyxkjX +?), (Vy)) 

+k 1 yTr),(x > y)-k 1 y7) 2 (x,y)+T|g(x,y)>) 8 (x,y)-Tr),(x,y)ir),(x,y) 
( M+Yj.tx.yJXkjX +7) ! (X,y)) 

a* Ci\j ) *k — 1 *-* J* ^-'i J**~- . f J* — M O-Ii) 



- U\ - 



I 7|v ( x,y) — Yjv ( x,y) | = e v (y — y) e v 

I k » Xdj.CX.Ijn- TJ.CX.y)) |<€X ( y -y) 

I kiy 7)i(x,t| )>- k ty>|i(*»y)l - 1 My— y)*) t ( x > y) _k « » (VM* - ' n*( x . y» I 

< 6 x (y - 7) + ey (y-y ) < ex(y-y) 

: oyC^r, . |y|<tg(*-$>.x d y 4Ji 
I if). ( x, y ) tj, ( x ,y) - >), ( x ,5F) 7). ( x,y) I - 

I (^.(x.yJ-TfJ^X.yJJYj^x.y) -TfJ.CX.JX Tfj, ( X, y ) - Yj f ( x,y)) | 
< |( 6 X + 6| yl )( y _y) 6+.( eX +6| y| )(y -y)e< 6 X(y _ y) 

f(X>^ O J f (O) - O uif • X c-V-u f(x)-y — y <j! 

. f(x)=io oi» J*j . !i« 

•rr^ 1 x j>l .Li! j Tjl^1_, U.IP L~ J\ L^'l ai U r 
J_J 0* ^ y/i of ^b'i Ji'U- j£i c^i • o cr* J^i 



dy cx 4- ey 
dx = ax + by 



K f 

rdQ ° C ° jl ® + ^ e_a ^ cos 8 s i° 8 - D s' nl 8 + -jr cos8 — — sin 8 

dr ~ g f 

a cos 2 + (c+b) cos8 sin ft + c sin J + — sin© + — cos Q 



| f |< e ( | x | + | y | ) - re ( | cosfi |+ j sin Q | ) < 2r.e, 
I y l<2r ei 6„,-*o 

r dfr _ c cos a 9 + ( e— a ) cos ft sin ft - b sin 1 Q + e t . 
dr aos'Q +~( c + b ) sin Q cos + e sin 1 Q+ s, ( ' 

( e, jkJi ) -LJi el . ( r xlj; j jt% x 

: jrull uV 

( e - a )' + 4 c b 



- \o\ _ 



(j* CZ» ji TsJ* \1jb- jjJb < iLij i_> Jul 1 jl \fi < 

r dQ 

U» dJUiS' . ^.,6 ajfi.^. >n (g.) j 1-J iiiUl SuJll & 

|lgf| <M(0-Q o )<M I 

dr/dO-f(r,0) J<DI a* 3LJUU3 iU« (s) J] LlU-l JL* dUi-JUi r 

< 0»ju ^| TaLjL-' ( -lo-jj i*-C«s < C;* jic T_Jt»^ f V >1~»- 

joljj j ( r o ,0o) a* L 1 — t*J3.l*!» . ».U r = r (g ) J»- 

Jpj . r J Q J i*J Jjli i*Ji:«» < ( w*-jll .liVI j ) Q 

r t I*.-* * JlS jkill ^ji^u' ^ iJ6 j*. jL.ll ' J* li» 

a 5 ^. I 1 '*1 r o a c ^ r, 6 1 ) r J,^ & f U ^ U13c 

dr/dfl J j iJXt . ji»> <£> a+( c +b) z + ez 2 - o i'aUJt 

jl JJkiJ j«* uj*^ (J 1 W r ui* J^b < ij 1 -' (8) Jl 

iiii* oljLil •^-'IS' 'iij J^" jl—U <jli r 1 =r t ulT • ( *^»^« 

J_^» iJIS tja 1 ^ Jb'Ji^i r,<r dlT >i| U . J* UH» 

^i^iV ^jjlll! ^ss^ll r t Jx* r, »-liJb- i^*> Uili ilali 

jUill J-l Je r J r ,r, , r,, ... , r ^ 1^ j . 

<j' • 0j>- J* U;i» r B -^o ulTu 1 • Go (+2klE) 

- lot - 



r.-vo Li.! iJau oj 5 ^ At y' A j^i — <!f ^ o* ^-au 

< (r,G) ilai:« !>• jUI J-U1-JI OU r„-*- r*>6 J— J ^ 

J^il ^ah JuV J^l.iJaSi J_>>- £-Ia)li J jJb tfjJI j < r <r* 

U.U J^l j ^ OjjU ^. oljUl U>1 ulT . J/JI 

. J/JI o^ 1 - 1 i cfjf oijUl 

*_<.jJLjm jjfi < O <Wll jkiJI Je r„ J r* il^l O^IT 'ij Ut 

Lj jl— lli . j»-T <»<l> jLi i_«^»J j£3 3L-i!t U» ,jU 

^cl < jl_ * ti*-^ ■ • i'*^*" »JJ S (_^»— ' Jf!** (j*-* ^ 

*Jli VJj liii- 0j<<. 6^ Vi jUI 111 tfZ* < (r*,0,) *Lti\> 

JjjjJLJt* Jl. (j] . Jjp juj Jl-" J-fcT-N ^lai— SJ^IjUl r »^lf 

dy_ = ex + ey + g ( x , y) 
dx ax + b y + f ( x ,y) 

& wii^cV ( i — JIT Icj^j ) f (x.y)-^o , g(x,y )-m> <^ 

dy cy + ey 
dx ** a x + by 



dx , 

= x -f 2 y + x cosy 

at 



dy 

7E" --y-« n y 



y 2 j. y 



2 v* 



+ 2y+x(l- Zj + ^ 7 ...) - 2X +2y + (- 2-+ |j ..) 



yj y 5 



y J y S 



a = 2 b mm 2 C"0 c - — 2 

dx 



dt 



- 2 



dy 



dt 



(o,o ) iktJli m- ± 2 U» ijjji-l J,i . m s — 4-o : ^ 



dy _ - y - siny 
dx x+2y + xco»y 



(y -f sin y )dx + (x+2y+xcosy)dy = o 



: j* IfJufcUj t Jut Jblall »i» j> 

xy + y 1 + x sin y = k 




dx dy . 

- - - y — a — x — y 

dt * dt 



^ Jfiljll LU-t fe^l ^ ^li 



dx 

dt"° y 



dy 
dt 



- — x 



]a£ j\ l>'f j» *U; w » J-»VI ikLi m 2 + 1 = o ^* Jjrull ilaUllj 



_ 1 oo _ 



: ^ j^i Lil jji . i-ijjU- 

dy x 

: a*! IjJLaC _j c^jljj iaU* 
y 1 = — x + ^ + ce- J * 

jLxj ol jL.ll* c > o OSS' • o» c - o J»-^ 

c--| j . J-»^i *3»i Jy iiii. oL^. jL.ll* — J- < c <o of \>\ Lt 
c <— |Ljuc oIjL-j^-V ^ <j t J^VI «L£ Jl jLAI 6jj> m 
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dx 



dy , 



i )aii j\ Ijf \y> i)a£> J* (0,0) 4«- ji-l JlaiJI U 1 j'^ 

: 4)al»U Jit .ui j . LI jjU 



dy 
dx 



x + y 1 



- y+x-x (x l +y J ) 

dv 

^L = -x+y-y(x« + y 2 ) 



dl ='(--> 



1 + kc-2e 



^IjUit oi» k >o ulT . r_ 1 S^'jII y> jLII k-o J»-S 

. J-#M1 iL£ Jjo- jjoi 
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--r(4-r») 11 -1 

dt 1 ' dt _ 1 - » 

I Ljj^ aJ>> c«J ^» oUjtatU — e 

£WljJrf £jjJI xJI j i J>r DI jj^V i*yf 3L. j 6 5CjV 

: iU^Al j jku) - ^ 

dx dy 

dT - y - x "dT = 2x y 

: 3aUI ^.j . S)>* i^j- *LL (o,o) *UJI ■X-'i 
dy 2 x y 

dz "" y a -x 2 

: ji-l 

y J - 3 x J y + k 
- U\ - 




- n. - 



o ( "> - f (x,u,...,u(*-») 
i_JUi U» Jx i JL* 3*UU *U > aUI l e i wiL jJI S)U) d& ^ 

u» + a^x) a' + a, (x) u - g(x) a x < b (l) 
• U Ll^] y->- l^U JL-xAlj iJl j-iJI oU_kJI j 

u(a) -7j t a(b)-Tf|, . 
u' (a) - ij, a' (b) - rj t . 



<*i3(a) + a.o' (a) = yj, , fa u (b) + fa a' (b) - . ^ ^ 

< .JLtf o- 6^ £>tJU jl^j J/fl £,t ^IjJI 6* J 

. jjO.1 fJ /l ;>U ^Jdl £>JI ^ 

u (a) - u (b) - ifj, ( xii (a) - u' (b) - >j, 

-rr> • « rfj^ 1 rfji-i i -kri» li* Tj!- ^ = jS" 1*1, 

< Z=b- a jj^ ijja, R <i ij^L-. g(x;j a ,W JljjJI ^J|T lij 

> v(x) = u ( x +/ ) uli ilslUJ >U n (x) of 1*1, 

jjjJI rfa_J-l a^JI u !(x) JI- 1*1, . ( R JJ J- JT ajJ* rfZ, ) 
a^jllijJil Jl T*UxJ JUlt,^ , v'faMi'fa) o'j v(a) -n(a) £>!» jj^ill 
• tfjJ* u (x) <jf <j«i . v- a oj^ m (Jto 3U 

. u'-o a*ut j^ jiU . auu ^ J» ji-i 

<>• i-i — i-l p-lll 3L- o.U U« JM 1 y* il*UI .0* J>. £,J 

3LJI ^ jtf ^Jl j Tji7 ^ f |T lit Ul . til* JJ fcli J/rfl 

. Ji- 1 jji *o» iJlV t).— rj, iX Hj . J- 

: Jbl 4,4*. I rJJ ^. at- Ji l*» glLi. : <J3««pj^i«Uw.( T - 1) 
Lu - ( p (x) u' )' + q(x)u « g (X) (2) 



: J = [a,b] j 
RjU- «, o (a) + a,p(a)u'(») » tj, 

(3) 

R,u- p,u (b) + p t p (b)«' (b)« 7|, 

• (S) j .Ji W* ^ >>- LltJI uijjifl ^ 

ki- P (x) -' ^ < P « C* (J) y <JJ»- jJ. ^1* Jlja g , q , p 
< J > c>*>^- g J q <^ rft t q, g e C° (J) -> * J JF 

: £»'j J 4 p(x) >o 

«!» + «•» >o p l a + p.»>o 

(2) jCilt, J, (i) JCJV L yU-l JiUJ #11 ,1 LSI JWU 

• P (x) - c /* l(x)dx ^ V>>V (2) JbUi J| (!) ifeUi JC ^ 41 

joji-l jj — <i p(b) j p(a) jwjy^ll i^j <jl U»J jTx)j 

. LI/ vL-^ a j R,a 

L u _ Rj u R, a M 6 (4) 
. j*^ *i>l^ ol» u,v e C 2 (J) tiC 

vLu — uLv-{p(x) (n'v — v'u)}' (5) 
: M 2UUI SfcW ifclkli .a. 

- nr - 



J (vL u — u Lv )dx - (6) 

« 

Rj U - Ri V mm O ( I- 1 , 2 ) 

yii . a , b i>» a:* i. jji*. u ' v — v'u » jL»H £>1 j* j 
-1-4 — » ocj^o lij L.1 t u (a) - v(a) - o iij^-i *,-o 3U-1 

: J°^> v' (a) - 8 v (a) a' ( a ) « $ u ( a ) 



8 - - 



at 



a, p( a ) 

X — b Ju* £«u «_Aj 

. uuii jjt s,jj-» aui j> v , Vl , v, ... 

: ^Lu v JjU-l gjh oi . i-iUS' 

V ■, T* + U 

SJLil JjU ^ a o^j jrji> J* v* J u* 

i_JLil£» i_U«J) 3L.U i*yf Uj (x) , u,(x) $£-1 1 *Jfcje*(t - ^ ) 
LJUil jrji iai-l ill-it <j ^ ^SLj fjL il-Ue . Ln=o ULil 

: ir^iJI Jfc.*: J > J- (3) J (2) 

- \M _ 



9*= O 



(7) 



Rj a, Rj u s 

R, Ui R, u a 

• -Lli JjJ^JI jll DIM .i* j i-JUil ilLiJ oj^.j 

»j& j.Ufl Jtl jSx*i t (2) J t-»li- v* ulT li| : gLjbjJI 

: 2JL»UzN ilaUll 

V- V* + C, \Xi + C| U, (C,,C, 6R) 

. Cj , C, j O^i- julal** (3) iJ^-l ^3t^ y^* 3 

R; V - R; V* + R; tl, + C, R, O,- 7), ( I - 1 , 2) 

u* + n ■ g(x) o<x<ic (T ) JU* 

Ri u - u (o) + u' (o) = R« u - u(n) » i)» 

\jJi\ JiljH (7) £mII <jl» ^.i^gd) ^fU- 

• J* °i "• cos x a s = sin x 



R 4 ( cos X ) 


Rj ( sin x ) 




1 1 


R t ( cosx) 


R, ( sin x ) 




- 1 




) 4 s <*) 


- 1 





v (x) = 1 + Cj sin x + c, cos x 

- no - 



1 + Ci + c, ™ o 1 - c, — o 

: VJ lUI ji-l jm o.j 

v (x) _ 1 + cos x — 2 sin x 

: y» ioJ-l J, JV JJI oilf lil 1.1 ( - ) 

R 1 u-u(o) - Tfj t R, u -n (*)• yj, 

d. >_£ aac 3LJUH jJXa j (7) jull (.Ju^j 

u - C sin x y . JjU-l < tf>JI Ji-I il XiUVl, JjU-l 

^1 * Q ^ J_[a,b] ^ : V^JjbJMt-',) 
Q,» J a < £ < x < b ^ j> Q.1 J < ) tf^- 11 i J * J 

. a< x<C£<Cb ^ 

(2) J ililjll i_JU4l ilaUi) ^-U J»- 1^1 y(x,£ ) * N 5 

(p>0 o' ) *. Jl: " ^J*"' ,J:J1 *" 

AS 

b 




_ m _ 



j Y„ Jj^l i-^ji-l oltll' Q.„Q,i o^ 1 6* y i j*>» (v) 
. ( JO ju-Ij wJU- ^ o'lcill J* JLi-t £,\ Je ) y„ 

J^j x 4 Ula ^ i J <>• £ L>J JT jJi i y { «,{■ ) u 1 ( »■ ) 

• J — {£} u* x -^fc' W* — o J ^» 

Y«U+ o,x) — y« ( x— o,x ) . ^L- a<x<b 
• j 1 -^ 1 a* Y«( x_0 ' x) *>* rt 1 '-' ( x > x ) 

. J jLt-oJin(x) j T 

->* y < x > S > m + I x - U &. u p < x > - 1 bi; - T ^ ib- >-> 

u* - o 

: &UI ^Lf y + Y ( x , U " «n \ \ x - £ | b \ J 

- nv - 



L.U y (x,£ ) O*' (S) ^4^^(0-1) 

: DIjJI <jt» 

v(x). | y( x,£)g(£)d$ (8) 

a 

. LJLrll > SbUi) i^Jij C J (J) ^ 

L V mm g (X) 

x 6* J-K-ij x Jl a a* J-** 3 (*) <y&* n*y~S CA-*j* 

z b 

v'(x)-y( x,x)g(x)+J y I (x,^)g(^)d^-Y(x,x)g(x)+ j /" y<(x,$)g($)d£ 

a z 

b 

- I y x (x,$)g(£)d£ 

a 

: LSU ^l-^l JJI (S) > bo*:*!., v^ 1 ? ^ 

v*(x) - y I (x+o,x)g(x) + J y„(X,$)g(£)d£-y,(x-o,x)g(x) 

a 

b b 
x a 
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: ( »- ) 3u»li-l ^ \&*\ IJu & gTJu j 

b 

Lv - pv' + pV + qv - j hy(x^)g(^)d £ + g(x) - g(x) 

ft 

: ^ U ^La *> 
: ^ T( x,£) (T) 
J°- ( a,b) o* £ ^ r 4 r- r, r= o (^) 

r(x^)- S{a 1 (^)±b I (^)}n,(x) (9) 

:aio^>. x- $ >i» > r, J ^LlM, r J ji^VI 6i 

(JO) 

2 *»<!;)«'»«;) -5^5 
i a, (£) cJ^j • tf.^^ V u i» n i t^^JJ 

_ n\ _ 



R, r=i {a,(^)+bi (5)}R,«, -o 

• (7) ^» \*\ a, , a, Ij^-j UiLLJ OtlaUH <jbU, 

3Llr ( x,£) JJ : »-j «>> Wa (S) u^jj* 11 <y* ^^(V- V) 

Jii l»l 4 y *xJ} jH JlLlI *ii olT \»\ U (4) iJ^! 

: SjbUl. iJljJl s i» ^J>l . (7) 

r ) - r( £,x) (u) 

( i-JUil wi-' i XI Li! ( ( r M ) til TaLi-l ) jt-l <jj 

Lv ~ g(x) R, v — R, v = o 

: y (geC(J) til t>> 

b 

v(x) - I F(x,£ )g(£)d£ (12) 

a 

Uj . Lv - g JlaUl ( o - \ ) Jl TaLi-l Jii v XJUJI d[ &*jJ* 
dUjj < XIaLII »u» tit ji* v XJUlt itHl jii r <zJf 

tfU *jl < j-kcji j»j J jj- v (x) jicii *;v 

. (12) j 3*lsLU >j £• R t *J*L. 
<>jt J^a ti£» UjklJj XJIa X-jiu»-j tiAJV_> 

: r,,r x 



b b 

V 



00 =/ r.u.UsW ww-y r,(x^)h(^)d^ 

a a 
crjjjl < W Jy J i^-i! 1 . £4>J . ifi j»1~a 4>ilM» hjg <J* 

b 

y ( v L w — w L v ) dx - o 

. (6) Jl TolO-l dUij 
: -W UiU L v — g, L w — h <1>^ jd**-^* l(t>.jl— i U w j v u* j»J 



b b b b 



Jj h(x)r,(x ,5 )g(^)d^-f- Jg (x) r.(x^) h(^)d^ 

a a a a 

: J 

IJCMx.^-r.^x) ]g(£)h(x)d£dx=o 

: iji-l ^ 3U : JU* 
R,u - u (o)- o R, a - u (1) = J [0,l]jLn-n'-o 

: bj^ 

- \y\ - 



< £ < X < 1 

r(x,£) " 

< X < £ <C 1 



I.-LVI Lsj^J.) (7) Jul! iui ,jV Jju*, iJijJI »i» q\ . ,>jc Dla 

*1 < <>> 5»aLM ( V -t ) i^jdl U (T) :c«WU(A-1 ) 

. JJLil ^LaJ iji-i J)Li) ^L*} (j! ULi y; la} ^..U"— J 

l — f (3) j (2) i-ilwlt jjji iji-i i)L* VJ lUl & 

. R, <p = Yj, (i - 1.2 ) oi-l Jli <p 6 c J ( J ) tf. %\ S^J 

jjc iui-l i)l_JJ n ,i} J j^Ji iil!i a« ; «-iJ . iju* c J JlLkjJI »j* ^1 

: jJti\ Jirf q\ v J* -Wi a n <p + v i-iUll 

Lu-L<p + Lv«g RjO-R, y+R, u-7j, 

• . iui-l ilLil J»- ^» v tff 
L v .h R 4 v — R, v = o 

. h » g — L <p <jt u*j^ 
. >B 3*1* ( v - \) il TataJ 5)Ul .i* Ol 
V.*^' . >t *lL* Ji- Crjt iib ( i_> ) 

R^-RjU-o j JjLu-f(x,u) (13) 
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b 

u(x)« y F( X ^)f(^u(^))d^ (14) 
[0,1] x r j i^-U f( X ,y) i»jJ! clip- til - \ :^>lJW(^-1) 

|f(x,y ) — f ( x ,z ) I < L | y -z | 

. iji-l pJUl ilU uli < L< 7t J <^ 
a (o) - u ( 1 ) - o j o<x<l ^ u*-f(x f u) 

^ttl j jki ill* otJV _j ) ulT lij jrtf. WiiM .A» ul 

f]L_:» JjVI JIUI i . f(z,ii).-« 2 (u+l) J f(x,u) =-i ! a 

: T #U Ji* J4j^» . C[0,1] ijjO jUJI 

l 

(Tu)(x) - / F(x,$)f($,n(£))d£ 

L 

leicjjlUl Jb'J^ U pXC fcjUII ikfcJI t*ju ol . T i» ^ 

:JL, ji.Tlc.fc jtSC i.Uil ifli-l $ J* J^*j . L<8 ulT lil 
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• ( t .Uifl 

; _j ij j. ills ( 4 ) i^ 1 ^ j fj^- i. ju _ y 

( 7 n, W u s ($) a ^ X < % < b 
F ( x , \\- \ 

■iu,^)^) < x < b 

Rj u x o Rt u, » o 

c = p ( a t u'j — a/ u t ) 

• ( ! * c ) 

: JLaJ iai-l ^Jl Ut — <> Jo- _ r 

u(o)-u(l)=o « [o,l] j u'+u^c* 
&UU J^i-Jtwll ULi) L- Lt icjvt (>T) 



- lYt _ 



u(l)-u(2)_o . [Irll j a'+Lu-o 

. x - e' Jfj*^ : alljl 

i)Ul ^» ijlJJ! ^iJI j J-i^J _ r jjil iSL.. ol : ^ _ T ) 
R,a-R,u_o J - [a,b] j Lu+Xr(x)u-o (1) 

: j,UI xJ\ $ jll ol y * R, j R, j L 

Ln-fp(x)u')' + q (x)u (2) 
Cd u fa) + a , P(a)a'(a) R,n-p,u(b)+J5,p(b) u'(b) (3) 

. UL*l£jt i)aLi) UU^. i.x». il T • (jjl 

(pu')'+ (q+ Xr)u -o (4) 

. (, i^ 1 - oii J 1 -^ 1 £-r^ «jl ) X yf^- J^-j! J^' J 11 
(i) J l^i bj<>y oVU-.l J* 3JIJJI pjM 3L. j f te»VI ^oij 
u«o ^jJI J-J-t SiLiVl l t » ^1 oVli-l ^1,1.^ 

Ji X J ^ JS—V j^l li* ul • n (x)^o >T > i)L* 

U_» t ^- J _ . y «aJI Ji-I jji u (x) <> (1) SlaUU o/Z., ^ X 
iJb u (x) cJlf 14 4ll ^il^l Cx*j ■ X V 1JJI ^''j 11 a,jJI 

ilia ( c 0'^ (J* j*> ' cu (x) o|* i-J-lj 

JyJ LJli ( JS'HS J» p ) LU SC-II'SjIJJI JljjJI <>. a o* oii 



_ Wo - 



u* + X a «=■ ° u (o) », n (ic) o 

( u-c t + c t a j-UW Ji-I ) X T o <jlT li) «it ^jr-J ■*•■» 
.^aJI Ji-I ^ j^V *U { u- Cl eM« + Cje-w r UI jl-l ) X- - o 
o'jfWI ji-l a - c, cos p. X + c, ain x t)l» X — (A 2 >o uK" lit Ul 
a^A* a-u jl iJi^i sin pic-oJCi-o 6 l*-^ JWJ ijA-l J» j ^-£11 

: *L...JI ijljjl ^Jl jj* 

X„ = n J ( n _ 1,2,3, ... ) 

^ u ajiiii ajijui jijji 

o, (x) a sin n x 
.LuTVI dJiT ^ ) j j j£* oli 3Wa «p cJIT -lik 

!p (X) (j*^ 1 O* ul» <p (O)- Cp (7t) - O <jiTj ( IfjJJl IJU <_4«^T 

: UIJJI Jl jjJI JUl-^. j 

00 

f (x) - E a„ sin nx 

n= 1 

' - It < X < o SjuJI J| ia ji *Ha U jLul# (p ( x ) liaJU j) b'Sf dUi_, 

jcL-L-I jdf_* J| JLtl la* ^| , LJ-I ijoJ-l ^jrf^ 

: U» iiljll pUll 

- m - 



T X. V 1 "^ 1 ^ tr jjt i-*>» ^ \f * 
<p 00 - 2 a„ u, (x) 

. (SL) H 

(SL) P(x)eC»(J) iq(x),r(x)eC°(J),p(x) >0,r(x)e>o 

cu'+ai 2 >o, p, 1 + (5, 2 >o j J ^ 

^1 aU oi» fSL) t>j>w ^J*i : ^j>i ( Y - T ) 

: iJLil-l ^ C^a ji Taju ( } ) 

Xo < Xi < Xi < - , X. 
*it ^ TyL. n ( i m ljijji i-jm u ,(x) jjijji *)IjD ui 

• u »+i - 1 >* -^-4! u « -J (X u'j « ( a,b) 

: J 1 j-iJI : J"-* < f — Y ) 

b 

J r (x)u,*(x)dx - 1 ( n = 0,1,2*... ) 
idD-xT ^ < Lku.. TjuUl. Lib; jsx* j£u JijjJI .i* «ji 

b 

J r (x)u in (x)a. (x) dx - m# n 
H _ r c/ibUU ijjliS _ 1YY - 



j LJUil ioJ-l ill* y (x) eC* (J) iila Jf ^ *Jlj 

9 (x) - S c. n. (x) 

1 n=o 

: ^ c. ojy 



c„=r f- r(x)<p(x) u„Wdx 

: j*^ > <p(x) -» p (x) ^ -» • Jij*" ( t - T ) 
u(x)- p (x) sin <p(x) p(x) u' (x) - p (x) coe <p (x) (5) 

: p(x) > i»1 «>>ij 

p (x) - [ (u (x) )* + (p(x) u' (x) )*]« /> , <p(x) = arc tg p( ^ w 

jl^ cp (x) ^j-WJj . 21C J -i«Ui* jkJI ^iii y (x) c>| 

Oj<3 <p (a) **-» jl^C f - 1C < <p (a)< a J** ^ <f (a) 



. Jbl. U o^ij 5>^- 

: ( 5 ) Ji^lj (4) i»JI & 

<p' - -p- cob 1 <p + ( q + X r ) sin' cp (<) 
- 1VA - 



)»'-( — — 9 - X*) p cos <f> em 9 (?) 

. ^!lf (4) iJal-il n(x,X) o 5 ^ • f 

u (a) - tin a p (a) o' (a) = cos a (*) 

< (x,X)eJxR <j j*-—* j j/ll J-i» j j)l JjJJt ^JC 

f (x,X)-arctg yi s y jJf j,^ ^ \± j,^ x j jj^ j, 
: feLit jl (6) ibl~«U iu*, (x,X) j tijt J.r 1 -- 

+ ( q — j +Xr)sm'<p (9) 

: Lit* jU to. ^ . <p(a,X) - a 

XeR,a<x<b (px(x,X)>0 (T) 

X-^-oo L-u* ? (b,X)-^o (v) 

: o/^i ^ 5,d,x. -^y ( r ) 

S^X ^<p(b,X) < dKX x>x, 

.9'(* t X.)>0 6U keZ ) f (x, , X. ) - k * (*) 
(5 C-ll (x,y) jy-il «j y-<p(x,X.) £>' 5jl ^fj 



z±j ■ J^ 1 > ^ o* i>£ > i-^'j ; r y =-- kit 

. A e R a < x < b <p ( X,A ) > ° <^ U*^ 

P>0 

<|/- (q — + X r ) 2 8 ' n <p cos <p + r wn* <p 

; jCJI 2LU LUliJ 3>l~ ,3* y ( X ) - ^ ( x , Xo> * Wjn Oi 
y' - Z(x)y + h(x) y (a)_0 (10) 

X X 

y (x) = } e L(x) " L (t) h(t)dt L(x) « j" I (t) dt 

a^c .USut h (x> - r(x) sin J cp (x,A,) > <$} ( » ) J| TalU-l 

. a < x ^ b J»^l y > ui» J*j • «>• 

f(x,<p ) -• (9) UiUdl ibU! ^ ^1 ^ijU j.^ ( v ) 
w (a)> a ■» W>f(x,w) 



<>>i w(b) - 6jw(a)-s- 6 Jii LU- w (x ) j5o) 
. sin* sin 2 e iixU; a < w (a) <j J***! -l-^f y sxs. e 

X ,*» Jr^ <j>^. «• — 'l*' r ( x ) > r > — £-J^ Uj 

: iJLJ 

f (x,w) < i. + (q- -j- + Xr )sin» e-»~ - . 

. W'>f(X,w) 

a* x juilT 1^ <p (x,X)< w (x) O 1 . Li* *"i w DIjJI »i* ^-J 
j^— wj<p <p(a,X)< w(a) <^ ^* <^LJV . j 
• a^x< £ <p(x,X)<W(x) uj^i ^ £>a Tue ilL* o.li 
. <J U* ~ -^ir Ifrf* C — J <p(x,X) < W(x) <j1 t <j* j*J 

i)U-l <j . <p(x ,X)- w(x 6 ) UXc Oj^i *, V ^-4. ^ 

<P (*o«X) - y (x. - h,X) . w(x„) - w (x B - h ) 
h h 

w>f(x,w) o/" £• <p'(x„X) > w'(x ) oj<1 

y(b,X)< e ip(x,X)< w(x) 6^ rf^ 

. ( i_> ) L> ji ^-^J 

^ J Ji * jj^. r^p w-- «Jl -b-^ (<-) oJjV 

: X -J 



A,+ B, X «n 2 <p q - -j^ + Xr ) sin* <p < A + XB «in'<p 

: b£L> Li* ( LJu If-y. A ,B , A,B £,1 J° > 

^ f „ / 

— ? <i< s 

A+X Bsin J «p A +XB gin J <p 

^f-j s mm tp (x) j*^ j^-i ) b a tr« j 

■ ^ ( <p(*.X) a* ^-H <p(x) 

J —A <b-a^ f £ (11) 

. J A+ XBsin's ^ ^ J A,+ XB,sin^ ' 

• k ic ^ <p (b)< (k + l) 7c uj^i ^ k 

: > J-rf lili Jrfi k ic ii K a* a^l wljili LjL.IT 

b-aSMk-1) f— 2 ><k-l> /-1L- > li!^i ) 

J A + XBsin J g ^ l W A+X Be 2 |/^ 

"y ^X ( b — a )^it k— * ^ <p(b)— 2ic 

• X -J vh 5 ' Jr^ <p (b) < d V\ jpi 
: .ui £U (k+l)7t J| 1^(11)^1) i^ljW UulT lijj 

n 

b-. < (k+1) | * . , - 2 (k+1) | £ 

J „ A + XB P sin 2 s ' \ A + XB, sin'« 



: -u.) Lili sins <j\ \*j 

b - a < 2 < k l n J dt - c(k+l) 
/ A 0+ B.^ ^X 

• cp(b)^5i/'x V WI ^r 1 -^ 1 ^ 

: at I J,^ .iLtl : VUII^lArL-*^^- r ) 

R, u _ a 4 u (a) + a, p (a) u' (a) - 

j ( p (a^ u' (a) , u (a)) JJt^ 1 — ^ u' . t— j*- 

: ji* a la^j Ljp i)L> o 1 i>*j • u'-a-^ ( a 4 , a t ) 

ai sin a + a, cos a ~ o o < <x< it 

J- c*-^ 11 ^< j £ ^rT^ 1 ijljll y» a ol 

i_JljC^i ^11 i)Li n (x,X) jlT 1^ . J^Vl SLb jlllj ( a „ a> ) 

£— - (4) J J- \f . R,u-0 Oi» a i*^ 1 •■i r; (8) j (4) 

. u J wJcUu j» Rj a = 

( p (b)u'(b) , n (b)) *i*tJI jii Lit L.JC.J Lx* R,u-0 u 1 

(3,«in p +j3,cosp=o < (J < % 

lib R,u-0 (8) j (4) SjljCjVI ^SJI *)L- ji» ^ 

* f (b,X ) <->^ • 5a * n ^ V ( b 'X) - P + n it olT 



ol> t X^IR J»-^ t*lJ5 jjulji. y> t ( • - y ) o* ( T ) TaLlJ 
: oj^i ^ X-X. -^j? n^o J^l u.U < (o.oo) v » <p (b,X) 

9 ( t>,X,) = (5 +nz n-0,1,2.. 
V* X. a^VI ui . Ji. X -> *»J tfl n<0 J JU-jgV ,>»• j 

u„ (x) - a ( x , X . ) 
: ( o - r )(>•(»») il TaUx-l j . a-tJll JJIJJI JljjJl 

8 J X. < ( p + * n )* < d> X. 

: u^-i C) c b\*ry o^} • ^jUSJliljLJI (T) 
c.»<X„^CV 

( s )J* TaMj . ( Y _ Y ) fc*jdl & .ji-l 1:^51 ai '•»». 

dXJ's . L.U 1 1 ji^ \mJ,ja n « ( a,b ) <j a, J gi* ( o - t ) (>* 

f, W - < f„(x) -i <p(x,X„) -I TjL^I tyj li! « 
n7t< <j> n (b) _ mr+p <(n+l)it -> 0< «p. (a)-a<it 
< a<x<b <^ ' <p.W ^ ( • - Y ) ( » ) ii klaJj 



jJi i*Ji\ wj» uibV k-i,..., n J»H U sju-'j ; r k« i^j)! 

• Z a* k j j-\ £ 

: iJbl Ojdl sjj; UU ^-tljll £l»>l l^i ul_, 

: ,><J, SxT sjii j ^ :*LA X *(V-T) 
< P(x) e C«(J) , q(x) e C°(J) , u,v e C»(J)<*> 

frjL* cM-ij* x ,x 1 ej 0lT liU . (2) <j Jj«U J^ll L j^CJj 

: ulT M ( x, , x, ) <j v o <jt rfl ) jJt. v J 

Lu L v 

: u^lM <s±-\ t u (x) ^ o bjSZi ^-f J* j 

U = C V ( T ) 
. (X , Xi) <j £±J» U J { V) 

. Jo -(Xj.x^ j v 7^ j u # 6l» ( v ) 3^1 j- ty'l jJ» 

: J# j v>0 jn>0 J*J^ k» ^■L'-.j j 

w-iuv'— vu' (J. J*jb < u Lv — v L u-(pw)' 
. w(X t ) ^ 0^ V(x,) > j v (X,) = w( x„) >: f 
: . w (x) o ul» t*^ JJkiJju p w 

UJ j j ij jA\ J\jJ3\ ^ c» (J) ( * ) 

- Mo - 



via 
( — )' - -s w **► — - const 
a u* v 



. (T) 3U.1 ^ •J»» 

n J jli < U-0 J L«Jh u (I ( 1 ) 

. J <j 

Ji-i oIj^j *:»>. *l» u (x,) = u'(x ) - o olT !*• «lV 

L^ITj < { k u*^ ) u(x k )-o iJ6 lilj . n»0 

JUJIj u({-)« a' (£)-0 u> ik-.i iT Lc gk Xk ^ e J 

. a seO 

J^»i)l JaLw l^j v j a J 4/ ji-JI J^ij . Ju»A)t ( «-> ) 

Lu-0 J t-ki- ,>U^-> Jd*. Ujjiij olT^l . J-^ 1 ( ) 

. J^iH JsLu it jLJ\ £*\ Ji.\ £>U 

ji v ulSj ' Lu - (pu')' + qu - a -1 u (X *^ ^* 

L,v = (pv')' + q,v « q (x) <q(x) 



^ Si jf JUJI .ji-l £x,j < ( v - r ) a- J^-V JjVI .>! 

Lv ^ La 



J — if J*^ ^ ( a ) 

U>C iDiij . X<X' u ( x , X' ) \jL» (4) J a ( x , X ) 

• ( r - r ) 6* *>*W ^ •« 
J- cf Jj*' • ^> v * cM 1 j-^ J»J> :ji.r**i(\-r) 

*J — « n J ijf lil < J j ( tfjljUl iJjUJ j! ) jy. *il L u -0 J 
<jl ( A — Y ) a* ( T ) JaLlJ j . J j IjLJl ^il jU <y sjOt 
HaUll <jt W 3)ti-l »Ju £ JlL , ji ] ulT 1*1 VI ^aiV 30.1 

4* » J- </ Ol» ( A - T ) Cf {-) J'UsJ *JV <£Ua . ijlJUl Ld - o 

. TV JjO-! uU 1*1 v « ^Jb 

q (*) > q.(x) ^IT, ij'jUl L,u=(pu') + q,(x)a ^JtT lil iT, 

• 5»J* Jr*»' La = (pa' )' + q u - £>!» 

: ^jy dJi > J-kT _j 

ij'j" 1 x J a* + x a' + ( x 2 - <* J ) u ^ HiUOl J-j il 3 U* <jl « V » 

. « yiJU-l a.u)l olT W- (0, ») j 

w (b) . u(es) U-^"j s-logx JwaJUt jjiil Ul» a l lal UJV dUi 



- 1AV _ 



Lww'+fe 1 ' — a* ) w - 
L v- v* + v « 

il_Jij VJ im < (T) Tabu.! * u;u 
jii UO-i «i ) J-J i^.*>^ JrV q(s) - c- - a * > q, («)- 1 
^« J-^ -4^ il < ( A — T ) a* ( - ) J* ^Vl?j ( ^ Ujjl^ ^ 

: j lal lei i ji^JI (jo 

L v - v* + X 1 v 

< p,qe C 1 (J) tyCJj U-T ;jS J ^Clt ik-Jl^A^-O.-r) 
J y»a — ) j a ^_lJT' . q > 3 p > c>^ u* 

: u J x k < x k +l ulSj ' Lu « (pu')'+qu»0 

(Pq)' ^ ul^lil U |u(»k)l > I n( x k+1 ) | 

y (x) =» u l + —~ (pn') J 
— 1M — 



y/- 2nn '-i|2>! ( pa' )> + ^ ( - qu ) - - <pq)'( £ )< 

< — y u 1 («k +1 )jy(xk) » u s (x k ) oi» 4 dl f-J < u' (x k ) - o 

«^» M — Y ) a* ( V ) i ^ °/ J" 6* • a 

Jaii Lil < q(g)- e a'_ a » j p ( s ) = l ^ t 

. (Syai .pi * ^log| a I i-* 1 1*1 • 8 > log I a 1 
. jollM ajt j Uj»^»» { r - r ) y-^ *^>* ^LJI U 

u' + X a - < x < 1 

a(0) - u'(0) u(l)-0 

yyj = y +nic + (n - 0,1,2,...) 

V^i-r^i ■*«; i't-i) iJlJJi Ji_,jJlj (viH jio-jI ( Y ) 

u(0) « u'(0) u(l)-a'(l) 
- \A\ - 



: Lil ill jft aL. J*. ( t ) 
(xu')' + A.n = o 

T iJiS **J X=0 J* 
: LUl£JI ibUll LjJ jtjatfft < VT — T > 
a* + q(x)n = o 

: jJUl jj^l uj jirf olj x$:a Jr^ >^ q(x) v>j*Jj 

oo 

J r q (X) dx - - s q (x) (T) 

00 

{ I q(x)-a |dx<«. a >0 

( v ) f^ 1 <i J- Jf o j < i jluuth s^lii oy^ 

a-l £>T ,>> i,l (u) JlJ-l .>< 6 U>« jjjo 

: («) Jl 

cp ' M cos 1 <p -f- q(x) sin 2 (p 

<jU (T) *Jli-l £ Lt . x-*»oo L.J^ <p(x)-*>oo i>t ^ 

( v ) *Jl — *-» j r J^i . ( c=k it + | ^.ja; ) ^iiu 

- n. - 



i-i-iUzJ! ; } A uu lun Uii-i j jijUMi iu>. j-ij ^ 

: U-iluJI iaUl oi (T) Ji^wju-aC^r-T) 
u' + a ,(x) u' + a (x) a „ h(x) 

v (x) - u (x)c A(x) A (x) - i f a, (x) dx 

v' + (ao(x) - i ai '(x)- i a,»(x))v =- h (x)e A (x) 
( p (x)u')' + q(x)u-h(x) 

JU-al, JOS 

f dx 

d 2 v 

-gpr + P(*) «lW v =p(x) h(x) 

v (t) = u(x (t) ) &\ J»jk> 
- )\) - 



: UiLuJI XJaUI Jy* ( - ) 
x a* - u' + x J u «. 

( v ) _j ( T ) J* IjuJ^. 

: iJLitUI ihUI JjU (T) : ^U? < U - T ) 

: ^Jl J-*)l iUju J* U^lj ijlJUl 

n* + q (x) u m. 

[a, 00) <j ijljUl ( x >a U-Ue >-» q (x) j' ) 
lim supx J q(x)<± Uj> ijljjUl ji. \p j Hm infx*q(x) >£ t) 

yl-I*- H »Ua j ^Ul »lui-l <y . ^JLJI tUsJI ( 1 «. f ) 

: Llbl u»ljH C ji R i HxH j« li-Li < JJte j\ 

(LU-I) (Xf+|Ag,h)-X(f,h)+ (jt(g,h) 

_ W - 



(>LJ) (f.g)-(g.f) 

i L-Litl i f ^ o L.ja ( f , f ) > o 

(f,Xg + l*h) - X(f,g)+(ji(f,h) 
. iJaJ-l ^Jb' ^JJ .IjJLi ^jSZj ixsi-l ati-l j «;! ^» lJuj 
« ijjjiaii-i j\ Luj-t yu-i U .jTx-u $i 

. UJ iAjU-l 3ll-l 

||f||-i/TTfj 

h <>• g oir icy. <j! 

o<(f+Xg,f+Xg) -(f,f) + A(g,0+X(f,g) + XX<g,g) 

I (f,g> KIKMIgll « £,Ui > 



(f+g , f + g) - (f,0 + (f,g)+(g,f) + (g,g) 

- (f,f) + 2||f||.||g||+(g,g)- (llfll + Hgll) 1 

nf+gii < urn +(ign 

(f,«)-0 a|pij ||f+g|| l -Bf||» +||g|| l , ^lli i^u , 

.la — U y^ 1 ^ £• U» o 1 • Ji y-L-« .IjJUt 

< ^.tl .'J* jf < U pkli *UiN U. oiT 'ilj . pk. .Li» y» ^JUI 

(a,b) - a x b, + ... + a.fa„ 
: — W »UU «J* .J yjl C* u'i j < t*V" *^** -** 

(a,b)-a 1 b7+... + a n b7 

pJMoli f(x) JijJli <y c (J) if H (jCJ < v » 

_ m - 



^JUI jib j . J : a < x < b i i jU-Uj 3LxiJl 

b 

(f,g)- f f(x)g(x)dx (l) 

a 



Uf-g||-^{(f-g) Jdx (2) 

a 

i ( 2 ) ^ Jij < J<^3 f. e C (J) JM 1 l7* ^Ut=- 4:1 ^T* 

f. (x) -jmax(x ,-^)|- 1 ' 3 0<x <1 



uli < H ii y^3V jJI x- 1 / 1 XWl ^ (2) ,Jidl 1 W J" 

JLi. <jf *JL*i U •Ii** > j» 6* uW *l J I- 
rfl < Ji 3^501 JijjJJ L 2 (J) ^uU JjUJl .UUI ( - ) 

b b 

j f*(x) dx J f f(x) dx 



a^XB j\ j $ 5j^-ll ijaJl ^ JljJI J5Clj dliT ( » ) 

(f,g)- J f(x) ioO to 
aU jL3 ^ Lf. rj IU ^ i-ljjJI Jl jkJI ^iU a! 3j ; U, 

il HXH i 5»a j» v .iJI .141 {j\ : ( » ) 

. R 01 / C 

: u!T >ij U ^ If) 

( W ■ » w « ) « San 

: 3-i-JLI y»-J UiU H if Ty^» f &lf 



Cf-(f.w,) £>^i>> S CiWi ($) 

* * Wo 

lj» . f J ojy c, < f j Jjtfjtl oj> 3~i--« 

: J>> >j> l r*>^tj a ■■■>.. :U »i* VJ l£i jUl> 



g« - f — E Ci Wi 



(4) 



I gill' -II til* -Sc,(f»^)-SC ( ( W,,f). 



+.E C,^(W, , W,) — 1| f fl 2 — St C; | 2 



(5) 



( J-! ) 



SI c ; P= £ | (f,w,) |'< If f |p 

ixo i=»o 



(') 

(«) 



H & f olT 



Jdlj . 5JtL. (3) oj> a..,L:l ^^-Lst' J^ 5 « v » 

SJt:» <jt <^ 1 — (3) a..JL.:« ui» k H ofc' ^1 

00 

f - E C, W, 



- nv - 



( (5) 0* »y>*l — -* < <_» i 'j ( T i gJZ . ija^. SjuLLi »Acli l,;f _ji 
laLi . (3) oj> JULll ^ Jjy. ^ S „ uijU i ^ > oL'V j 

: ul* n» <n ulT 

IK -8 m II 2 - £ c,c,( w,,w,) - £ | c, p 

i,j=m+ 1 i— m+ I 

. LI f JJti (s. ) (6) ^jl* 

1 1 1 

w o - t/ — , w to _, - — — : sin nx W 1o - -— cos nx (n«=N) 
•^271 Kit K it 

. j- [o,2 K ] Ms 

1 ,e«" nez 



J* i r - r > (>• i a » Jtt) »U* j t*k- TjuLi. Llk 

J-[0 , 21C ] 

li'j lit Ll^T i_Jlr^ ga^. JJL-^U cJji-l «»» 

1=0 

- m - 



ieaO 

Li h a* f ^ Jl ijliu g a; w , aJLil ^JlT lij ( ) 
.jjy J-JLl» w » ii JS" ,jl ^ j£.\ SjL*ij i ai-=(f,Wj) 

SO 00 

SttiWi-I S i Wi => as -Si Vi'eN 

i=o i = o r ' 

: T ^ ulT lii 
||T|| = 9up{|| Tf||:f 6 H ,||f||-i} 

• II Tf|| < (|T||.||f|| feH (7) 

: <jlSj Uai. T ulf '^j 

( Tf,g)-(f,Tg) f.geH 

* (TfJ SJlru J<! olT 1*1 u-iju *ll T J> ^ J>j 
( H i ^ ) iij^ <Jl£» < H t>* (f.) Jajjil JJtAI ^IT 

. (j«IJu ^ia^- _p> JS" ij\ <j* Hjr-t Ji*^ 6' * 

_ m - 



(Tf.f) H Cf f ^ uf^j T }£\ i&V (?) 

||TH- <mp{| (Tf,f) |:f6H t ||fJ)-l} 
: o j& jjjimi jj j ;l jLII »i* <>* ^1 .J jiafl : jJl 
| (Tf,f) | < pflfn* feH («) 

: Oj^J ju^ kLU il> (7) ii TaUi-'j 
I (Tf,f)|<||Tf||<||T|| 
U&\i~jZ=*JL\ fciLlI OUI p < || T || fr\ ■ II f || — 4 

( Tf+Tg,f+g)-(Tf-Tg,f-g)-2(Tf,g) + 2(Tg,f) 

£U"tfi <$jl> j^, (») Ji UaJ sJi\ ^»>fl 

piif+gii 2 + piif-gii 2 -2p(iini j +iigii 2 ) 

l|h||-ijX=l|Th U ^ >>> g-ThJf-Xh o*£ »ib 

2(Tf,g) + 2(Tg,f)_ 2X(Th,Th) + 2X (T2h,h)-4X I 

: oil 

4X»op(X 2 +X 2 ) => X-IITh||<p 



UTj|~{3 Jl% Ml T|) < ^ UT Bhfl— l .Ua-t h olT Uj 

Tw=[i -„ O^weH (9) 

< T^o ^y; < jk; T u*ljl- j$ 1>S £ Jj^m&j 

: Ji* H (?• ) <| 
H <p B |Hl, i(Tcp, , «. ) |-H|T[| 

n — * 00 

: (l^L**T ) (T<p B ,<j>. ) iui-l JJtilj (T<j>„) ilfcll <y *T 

(T <p. , <p, ) J*. T<p, w 

: iJx* OjCj . I jjl |-||T||>o 6b (X ui 

0<HT(j> n -tA<pn|| 2 =IJ T<p n i| 2 — 2(A ( X <j> n , <p n ) +{A 2 
<2{*2 _2{*(T<p n ,(p o )-^0 

: J 

H e«li -+■ £>b e.eH o f T< P - = + e « 

.T<p a -*Tw Jt)Vj<p a -»-w tfl (A<p n -»»(jt.w oU T<p„~».{i > w £lf 

|jwll= 1 bj^-'.j (9) •l/-*' •^j^" 

- Y. V ^ 



: w.eH Jiljll 

Tw„ - (jl w || w |j - 1 
J* |JT 8 L-fr* & I (Tw.w) I SjL-JI <jt v »j iJbl Utl-I 

T - olT li| Ut . T ± Lau ( e _ r ) <j, »i* oUI ^ juJ 

U- I t* KII T II ^ ^ (Tw,w)-{a||w|| 2 : ^i, (9) o* & 

. iXIo- ( j-./ T j' ) JS" J {A i*-DI v^lT 

: w 8j *« ;juU:U f g h ^u«J! ^J: h, ^iji-i •uuii j o^' ^ 

H, - { f eH , (f,w )-o} 

(Tf,w )-(f,Tw )- { xo(f,w 9 ) = f<=H, 

• u^ljUj H t j T 

I {J., I > I {JL, ! , (W , W,) . || WJJ - 1 



- Mf^j w, 3 w, a* if £• 

: Jii jjl f ^LJI H. 
H.:(f.w,).« i = 0,l n-l 

{0} tfjl~»V 

6 £=*Jj - a U.* JjiU JJ »Ui H ^ i**^ ( v-r ) 

>_i aa_c (9) UIJJI ^1 i)Li dj^-i j*** • klju_, Lu*j« T: H-»-H 

»-*■«» Lju* l*a 

: w „ *llM ^UJI jCiJj 

Tw„ =■ {!,„ w„ 

: Lk* Lit 

( w m , W B ) — & m .„ 
( f,w, ) — i — , ... , n — 1 

: ^> 

1 (j. n | — sap || Tf || - sup I (T f,f ) | ( feH. , || f f|-D (") 



: t>i» H j>» f <>A> h - T f t)IT lij 

di-^wi) . ui(f,wi) ^ » h-2 d, w, (12) 

' i=o 

olii^l. < (10) j «(fJI (12) V 1 ^LJ 1 f 

j£ ^ lil St Iv i>- iJlru p. JCU £,! .LI . s^i 

bji J^-i rf-i' 1 j*^' ij 1 ^ V> V 111, ( T 4»« ) - ( w « ) 

. m^n Ux* || w„ — w m {l * — 2 OjS" «-« 
: ait j f J 4-ij> c;=( f.vn ) (12) 

n-l 

g. - f — 2 Ci w, 
(10) j ( 5 ) -> (11) J' taLl-l 4 — H_ 6* r** g„ c* 1 ^ u* 



iiT g . n<i ^ j.ug. ii ^| ^ wim- o 

k -° £ d ; Wi -Tg. 
T J i-Jli i*J ^1 (T) : a!S>ai»jateU»MA-r) 

w fc X-JlJUl y^LJI ^» aljij JuJI ((9) SaUII Ji* H (>• w 

- t.ti - 



<jt» j*^0 J»-M (9) J to- w <jiT U' t£y*l »J^J • H- k ~t* 

: d t T J ijj-JI »Uu)l j ^Ji w 

T w - £ c.jjt. w. j Cj _ ( w , w. ) J»jL w = £ Cj w. 

ulTliU . [A c. - p., c, ( r - T ) 6* ( -> ) >■> (») > ^ i>£t> 
c.-O C»i-» |X ■= [X n 1*1 1*1 . w» 0JC.-0 <jl* i ^l^l^ 

. k=Fl \^ k {? Jr ^ 

|(T'f,f) |-max. 
i-0,... ,n-l (f,w. ) .Oj||f]|-l J-^ 

: <j^o H ij» f ^ <jl < i*ko« JjuU^. ( w n ) 
Ci - ( f,wi ) b \ J, f - jc c, w; 

( f J oj> a-i..'« rft ) jhuii .i» a^" ^j^ 1 & ^ — ! > 
(9) Tsi^-ij . g <Sj\~ij t r - r » <>• t v » J' vjliL. 
Tg J jTf J o y^. ^-^.^ . c. - ( g, w f ) til < r - r > u* 

q~>) . < 12 > J,' ijUU . I, — Aj c. *2jy O^LU- 

. f-g yU T J U j.J >»N {ji T^Jai < T(f-g)-0 

. jj^ _ f jj^j ijtJJi jjw at- 4*xJi »j* jJ»3 o5i J*^ 



J ■ [».}>] i Lu + Xru » 
R, u - R, u - 

L u - ( pu')' + qa , R x a » a t u (a) + a2 P (a) u' (a) 
R,u-p ia (b)+p iP (b) a' (b) 

^ JJC fcXc • ( \ - T ) i ^ j- J»« ( SL) ^ «£&j 

(X.,w„) cJf tyj . q*(x)-q(x) +X*r(x) . q(x) - f 

4_J|JJI ^1 ( X, — X* > <ji' M- 1 *" "^-^ ^ *- 5 '* I"""* 

SJbjf I 3Li) i_Jlj i*J jiJi oj<>y Jdtj < ixai-l i)Li) iilill Jljoll^ 
.^i^i pjjiL jlLi J»- *^ J* (13) J u J»- / j^-w 

: ial-l pjil j 

La - g (X) g W - - X'(x) «(x) 
Rj a = R,a - o 

b 

n(x)--X |r<x,£ )r($)u(£)d£ (14) 

JkJI,y (4) iji-l ,^lJt j rJJ :l <|Li ,>jC iJla yi r (x,£) c>l u*j* 

X-o (V-O fc*J^ J^ 1 IJ * fJTJJ • Jj^ 1 



. ( Ji-I y> Jji-il ji-U R, u-ojLu-o ^1 ) *^ 

w (x) - YTGo u W . K(x,^ )- - r ( x,£)»/ r(x)r (£) (15) 

: Jbl JCJI (14) ii-lj iJju» 

b 

w(x) -X /"K(x,£)w(£)d£ (16) 

K(x,£)« K(£,x) (17) 
: ULJJ £»jdt g«J U-IPJI SlaUllj LUVI i)LU a* &UI Jy*j- 

5*J ^ >Ji ul J»J»j < ( S L) crjjn '• **r"< 1 • - T > 

/oj i*J X aJk ** <^*^iJ fj^. * (13) * J| * 

jiall JjlL. >cj j ,i Ij*^- u b£i (J j* '^y *;>li a (x) illjJl 

ilia k (*.!;) Oi • (1«) i^^ 1 fo*, y^J J,LLm jjjij 

. Q.-[«,b]X[a,bJ ^ijll j 5>U- 

^ (14) J o J»- JT <j' ^ tta ^ '*i ^ ^ *^r~! *j» <&y- 

n «^ v>> f il < ueC» (J) £>1 Vjt ^ u 1 ^ £>!• (IS) J J*- 
_1^V T^L < ( V - \ ) j* J*^ 1 ^ <j' • J Sr- 

- X.Y - 



^£ ^ j> xj & (12) j5C (14) & w si J>« i 

• (16) jlj» JO> ifeUU'U oi< ^* tJl-iH ^ <)L. <jl 

: J* JWi j (w) ^>jAt i)\ w— HI 0*J 

b 

T f- x , £ ) f (£) d£ ^^Tw-p (18) 

■ 

rfifl H - C (J) JjjUI JJ .LiiJI J 3aUI ,i* Uyj ^ 

J^l T J^ll <>i . fcjLJI £^ juai^ ( T - r ) & V J 1 ^ 1 J »JJ 
^ITj « (13) J <— J O-J X=o Uj . u; J! G(J) 

pjfl iIU» £>i» T J Uli ^ — x) < 3^ jJU ^ * Jl. - o 

V U T ^1 ^.i . X - Jij (18) J p. JJlill l*JtWj (13) J X 

(Tf,g) - (f,Tg) f,geG(j) (19) 

i>1 uiy» H-C(j) <y iJt=. ( r„ ) ±X 1*1 11 ~r> 

: V 1 ^ 1 «. U H f »H< c 

b 

go (x)- Tf„- /K(x, £)f B ($)d$ 



| gn(x) |<CQ xej neN 

• r^ 1 ? ^jfc* V> V 12 * s„ - 1 <^ 

ilUji Lijji- 6 > o ulT K ( x,%) jl j^-l w*-; : oi— » 

: J > o 

|x-x'|<8 La;* |K( x , £ ) - K(x',£ ) |< 6 

Ufll < G j g = Tf J .W bli _JjUl iuU. J> TalX.lj 

b 

I g O0-g( x') |< I . I K (x,£) -K ( x',£) 1 1 f (£) | d£ 

a 

<f 6 ,| f |)^|| e ||.p||<Ce Kb^I 
bLu T*Us-lj <' |K(x,^) |< A : ^ 5jU-* K SljJI «jl 

I g n (x)| - |(K,Q |^||K||C <ACj/b^ 
• T J* ( v - r ) 6' v C^ kj £ ^ ^ 

i-Lfcdl feUI > < (16) -> ZlLdl ^SfcJI ,JU Jti | b aj l U lilj 

Jk>-% J\ I li < (13) iJljJI £i» i)L* (14) iJU^I 

(16) J jjl. 4_jljj' i^ifl ililjll 3JIJUI illjJI Wi Utj . (15) J^l 

( U _ r ) oVjUI _ T.'V - 



: J*- 5 }! (14) ilJ^ 
V r(x) (*i 



u ; (x) -- Xi / Hx.^r (^)u, <£)d£ (21) 

a 

L u ; + X, r (x)u. - o R t u. - R, n ; - o (22) 

i - 0,1,2 

I ( ^Uj *_Jli u, i-Jlill JI_jJI e- <p (x) 

h (X) " % d ' Wi (X) d; " (h ' W|) (23) 

b 

oo 

<p (x) _ .2 d ; u ; « d.- / r (x) cp'x) n ; (x) dx (24) 

a 

. ( r — r ) 4 tfl 

o*(12)il TaLl-io>Li * R x cp -R, <p - o ^ (p e C 2 (J) £#1 a<J 



*r~^ Ji yJ-J .loi-l ^ <p(x)-(r,L<p) oWl 

h - ^7 <p J f = - L| L;^j l,| dJii . Jx-. ,r x i! ? p ? J 

r - C_ s 

h(x) - l/Tw(r,-fp'T) ■ ( K,f )-Tf 

oj5o jl (12) o^Jj t J Sjjji •luji j ^jc h ol» 

fVf ^ -^-J^ fJT*? ff^ J* ( ****** (23) 

• j j f li 1*1 jjaull Vj Udl J*. i*» cJL- . (2) 5UI 

dUi)4iUVV. c,-(f,wO £>1 <>> d. = {iL.c. uj<t (12) Jl T»LxJ 
J*L. *il J» < fc>6 x, < ^ w . (x ) iJt«JI Jl jki o 1 

: K(x ,£) aijU 

JA.Wjfx,) -(K(x c ,.),w. ) 
jJ^j <i-n J| j=m (> (23) aJL-^i ^y? i o5f' j^J 

E C ; JfcjW, (X,)) 1 < £ C ; J 2 (UU W; (x )) J 
iaam i=m iaD 

y artll J>M i JjVI o> . ||K(x ,. )||» & 

Lijji* TaAc 6 ofc" '^1 <jl* J* j . i>jlE* ^>j»- 



- m - 



( 2 d {AiW; (x ) f <6||K(X .).«'<■ A 6 

i=m 

. x e J j n > m > n, Oj^i 
. (24) 3~L^U j (23) pkull V jlSJ IZul Jii IJ^j 

. 9eC 2 (j) 

J* <p e C'(J) UJ jTjb ajj 

: i)LJ) y (t) JU 

y'-y y(o)-7j 

. z(0)->j+e Jj-u- ^JIjCjI J^Jj Ul If-iJ ibLil 2 (t) jJ-lj 
2(t)-y(t)-ee' 



y' - — y 

: ij + e ,yj (jCJljCil z j y j»JU- (ju J! jill <j1 sit. lili 

z (t) - y(t) - e er-t 

y'i = fi ( t,yi,.. , y B ) (i -1,2,,.., n ) 

.ax 7,(1 A(t.y)v 

a. y. (t) f n (t,y ) 

: J5CUI ijjfjX) LUltJI oVsUI oil? isx* 

y'-f(t,y) 

^,1 > > ^ < o < t < 00 (1) it j*».J) x (t) <>CJ 

. S a : o ^t< io , I y-x (t) |< a i J-^ 1 J* f (t,y ) 

: j,L Jli li] «i» x(t) > # 6* 

: J a»l jl\ y(t) JjU-l t>^> ^ $ >° ^rjj e >° J 5 ^ 

|y(o)-x(o)|<5 

- - 



; fciLlI Jirf_j t^O J^-^l 

|y(t)-x(t) |< e o < t< oo 

$>oJ.-j lijj IjC—jr lil VJ liL. y^-. i\ X (t) ji-l ^ Jyfcj 

: | y(o)-x (o) | < § J iiiljll y (t) JjU-l ^ JI* ^ 

lim | y(t) -x(t) |-o 

t— 00 

: JJLiUJ! fcUll Itj^. bjJ cJlf lit : juftgA ( r _ C) 
y 7 ! - a;i(t) y, + .,. + a in (t) y. i - 1 , ... , n 

( ^ ) 

y' - Ay (2) 
: aat.ll Ji- Lil blj Jl) 
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y (t) - c e* 



(A - X£)c=o 

: 6^ J ^ 

E = ( Sii ) 

: SjaljJ] Sift. \ 'ii ji^a't j*t J»- o >^ j 

det ( A — X E ) - 
w*- 3 -* • X (i « i^-jj) 1 J- ilal— 

RcXi<« (i) 

(•) . |; 

t o j^V I c At | < cc« (4) 
n (2) SJLiUull SbLil <ji ; ' u 6 ^ . »i» oL'l <j! 



! AB 1< I A M B I |Ax|<|A||x| 

-U*i* X . Alii 



: JdJI & >L 

y(t)-e x 'p(t) (5) 
Pott) 

: I Pi (t) |< c, e et u.li . a - Re X - e > liU 

l^(«)|<. (6 + Re ^. e . 8t 
oli < (5) J^JIcJ- n ,y ^Ll ^ Y(t) -i bj-j lijj 

a<f ^.U f Lb; Li*! ^ e At Tjb; * itlt j y (t) ^ 

. c a« j^Nl c A t „ Y (t)C J&Ji, 
: Lki-I iJLibi:)l SaUll J jU <jj . ( c - C) 
y'= Ay ( fcifc ^UjJ as jLa* a ) 

Re Xi < (6) 

. a sy-JU X; ; Jr^ ! U* 

T»iaJj . y(t)- C At y (o) jCm j» y > ttr . : ot-Ajcii 
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t — »-00 L»-l^« y (t) o (Sj 



: J5CDI <>. J- LLiLcM feU) 
y(()=ce>' ( o#c e C) (7) 

. t — *-oo L.J^* ji-sJt 

: XJUJI l^jdl J) IJiSCa, 

: (2) flaLi) x (t)s o 

Y <0 Ux* I jli. T 

Y > o Ux* lilt 

Y = o ( til* I jH-* u' ) vj^* y^—* j*c 

i ^Uu>- p~L i-Jli i*J X — JX + i V J Y > ° $ '*1 **' ^ 

o' I *£°) I d •^j" 4 * *(t) Jji°- 
• (7) y J-i * - ay (t) Jjl*-I dNi JL. . jS jai 

0* jjL jJJl < LjU, Tj£l-. ^t* y~° ^ ^ 

• X-'v luj^lij (7) 

_ nv - 



,00. / 1 \ 

: o j& ^* j 

/ 1 t \ 

e At « e , e At - ( o t ) 

. Jiiil i!U j'JI JUL! jj jijfc-VI <IU- J/ji J till j 
a L.L2 

; *Jdl JJLftLil 3L» j*U ajy ^V 1 iUj Jj . tiai- >6 JIl_i Jj lei 
J: 0<t^ a i » _/*~~-* i-l-i*- ^ cp (t) ' Ji^3j> *Aj-*0- t ) 

t 

f (t) < OL + p /'cp (t) dt 

<p (t) < a e"' 

.j; (t) - ( a + <= ) e pt 
ibl ml' Ji^ ^ < <J/"$c}/ 2b LI I Ji^ <J, ifljJI (jl 



(t) - a + e + p j (J, ( T ) d T 
. t-o L»jUc Im** IjUII »i* ^1 . J 4| <p< ^ 

to t„ 

<p (t.) < a + P' y <p(«)ds < a+e + £ J <J/ ( t )d T -»}, (t.) 

o o 

ai b'U ^ii" e >0 »jjf Hj • J i <p<<|/ <j' J*k$ 

: j^-u j »y~ Oli UL#li> itaLr jL»3 LtUI iu»jdl (jj 

y'-Ay+g(t,y) (8) 

: <jt u*A . J j^—j | » | < a ( a > o ) j 

di-jij o < t < oo >ji ^ f ik, ? ^ — frf^ (») 

fcit a XiyUll J 9 j . g(t,o) — o J^ljj | z |-»-o Lajt 
Ji-I (j^L Jixjt . sJL- A X ; J:-' (yLli-l o'j 

. tjti*TjU— (g) LLiUtJI i) 5 LJ) x(t) so 



- U\ - 



: ^LjJ^j Re Xi < — |3 «^ (3> o jc > 1 

|e At |<ce~P* t^o 
: o£>. ^ o < §< a : 8 aJU -U-ju (9) ii T>LS-^ 

I « I^S.t^O I g(t,« ) « I (10) 

u • 2c 

: J.U till Ijl 

I y(o) !<6< | => |y(t) Kcee-7 (*) 
: UUdLI jric LUlfiX 3»Lil > j^Jb dJUJu f UU|^ 

y' - Ay +.b (t) 

t 

y(t)-c At y.+ |e A(t - s) b(e)ds y,-y(o) 

O 

: LLUUI feLLI ail ju «b « (g) J jL y(t) £>IT ^1* 

t 

y(t) - c At y.+ f e A (t ~ B) g (s,y (s) ) ds 

.0 

: ioLlI ju i (io) Jl Talx.1 < Jl-I li* ui» Jtllfj 



I 

I y(0 l< I y.|tc"^+ f c e~ M*- 8 ) A. ( y (.) |ds (11) 

J 2 c 

o 

(») J 5u y (t) o^i ^ . | y |< 8 ttit tfl < to* do) ait 

I— lit ) (11) <>* ^i, iai . <p ( t )-| y(t) |e?t jj y o j <6 

•• (I y |sS8 

<p(t) ^ce+A |<p (s)ds 

o 

_A fit 
I yl») |< c e e 7 < g ^ <p (t) ^ c e cT (12) 

J i-J&Jt J»-Sl g **J5)I £Jb 6^ | y (t) | ^« g^. 

j >j£ ) (*) »liu»Vlj (12) ijUli o[» it)V-> * «■ 

;juii i — »ir ai (id Ua-i 6 *^ a ~* Ji y (t) 

. ( < t < oo 

J** g(t,z) :(j»m) jf J ai-»y»^t4U J? *(A-o 

: dliT j^Jj < i^te ZyU. A < ( V - T ) 

Re X > 

jj-i ijja . a sy-U J* X V" u V Jr^ 

. j£-A ji. (g) iJLtoJI ilaLi! x(t)—o 

jC ii w-L. (8) tube* fcUU Vji jtd : a^jJt 



»Ui ,* ■_• ) A ** ji-ai' Jjuil JjW X- > ••• > X i'j^-' • ^» 

jn-c ) c flu M J=i 1 jU-l .». fjUll . ( Jf /^d 

B ■ j AC - ( by ) 

iSy ^* OJ^J 1 jl jiJI tjiw b;, i+1 UJ^'.J bi;~X, Uj^> >Z*f> 

: ijkiJI i» >L»U H . bij-0 

H- diag ( 7) , T, a , ... , Trj 2 ) 7j > 

D . H-> B H <?> by yji-i 

.dij-0 <Sj- < Yj J tfjLj di, i+ i >d it = Xj <^ tfl 

il J>n3 (8) UitiJI UiUll ol» y<t) = CH J(t) u^ 1 k-ij IjU 

: JfClll 

"■H-'C-'y'- H- 1 C-' f AGH r + g ( t,CE z ) ] 

: J 

j'=D'+f(t,>) (13) 

f ( t,z)=rH- 1 C-»g(t,CHz) 
dUi_, < (9) ( g dili j otl < Jlrf f fr\ (Sj 
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I f ( t.O (< | H-» c- ! I . ! CH 1 s I « I 

• ! « l<$/! ch j j-H 

: r ^C jj! (13) ^* ^Jb Lu^fj 
Xt z i { + 7)Zi+i } + f M,«) i-i„..,n (!*f 
j jJjJl U^^. l*-^ VI ,>ju£3 uu-^i d?u £»i j)i Sj.V 

: l^' q* j jl! itaV! k j j -/ 
Re Xj >0 Re X* < 

«p(0- S,| *j (t) !» . ^ 0) - Ek K (t) I 1 
: o Tj >o . (13) J J*- z (t) 
, j dir^ • < 6 ttj < Rc X s 

: *j Ojf^i j^t Tj^- $ > « 

I « I. ^ 8 I f ( M) L <tjl z 1. 

: JW ^ i (t) j<J 
I z (0)| .< 8 , <J, (0) < <f (0) (is) 
: u^Ci < (14) TaLiJ < JuJu»i 

- trr - 



22 R e z'.z. = 22 (ReX. zfz. [ + 7) Re z +1 z.]+ Ke z. f f (M)) (16) 

j i 

<j/(t) < <p (t) j | i(» |,< 5 utl, 

2 Re z l+ 1 zj < 2 1 z, z j+1 i 21 2j| 2 2 Izj p- cp 
2 Rezj fj<|/£t2i PSrfjl 1 < I f I. 

: _JA-T 

| f |. < Y)| * fe - TJ ^<p+^< 2Tjj/f 

: 64 

i<p' > *Tjy~YJ9 — 27J<p = 37j^ 
i5»j_.lt JjuuJ ._-*») (16) J tfW il^L-* jf, (t) J»-Sl £*Jj 

: Re A k ^ * w..»~»j t_>_)L.VI» 

■ ' <|/(t)^ <p(t) Hit t 

(p ' > 2 7j <p + w (t) 

ty'< 2T(l4» + W (t) 
<p (o) > <{, (o) 

^ j* jH JiU* ifV •Ij^-lfJ • W(t)-4 7)(p 

: Jb_ LLJI DUI ^ 3A>u Ju*i)l la.* j>. ( a _ Y ) 

- TTC _ 



<j/(t) <<p(t) 

y if . <p (t.) = 4> (t ) J o&v ^ '^j 

<p'>6-JJf J 4/(t)<<p(t) Ji^ < (15) -Uj--" SJUiVI Jli < z (t) 

a* J- tfl . ^(O^cp^e 67 ! 4 • h(t)|<8 ait 

x(t)=o Jtlol il | i(t )|=§ ^ t ^ ^Jl li» 

y'-f(y) (") 
f(o) - o it u^yJ W >yy(t + t,) ul» **'y(0 

fi ( y i . »• y. ) = »n yi + ••• + a i- y„ +••• 

: _:5C; ,jt Lu5C« ( 17 ) & H±> LJU la» J* j 

y'-Ay + g(y) (18) 

ol^l I*- jjJI <y UajOi* ?.^Ao- g (y) J\j A=(a;j) <jt «J*j^ 

. (9) g J i-dl j-ij . J*S/' > 

>C_« x ==o <j1 (Sj ( V - i ) J 1 jC-VI TaUi-lj 

oyc ( a - 1 ) JiU^-lj . ( 2 ) sjai aauii dAur yji jr 1*1 

. A J iJli i~» J*-^ Re X>0 L.-^* jXl-* >i I J* 



yim*'> J\ ^JaLJi'H bli max Re Xi "=0 l c » u jfl *)^-' 

: ^CJj n - 1 o^CJ : JU* ( W - I ) 
.ju; y = o JJI jljC-MI fljL £,\j y'-ay i-Ui-i 3*UI u 1 

<_>jUu ji yjili jl Ju~\ < 

J3< o ulT lit vjli* jl jU-l ji ji^-l a = o 

i_JUi-l oli SJWI £>t • «M«lt JiJ»ij» U -O 

: C$J J - [ o , a ] j S j^— cp (t) 

t 

<p(t) + f h(s) cp (•) df 

o 

) J i j*-— 'J t* 1 - Jf* M*) jlj « 6R j' . J j 

_ m - 



f h (s) ds ' 

<p (t) < ae 6 

Jfai <p (t) ifls jCl, ^ dlk j Ucj « .^jliU oUjdl 4> 

t 

(t) - a + e + | h (s) ^ (s)ds 

o 

. ( C jl R j ) iJLiUlU o^Ull r Uw liJ ^CJ ( T ) 

y'- A y + g ( t , y) 

X i-3lJJI c^fr ^ RcX<a oV^t *»>».«* A J» ji> 
J y e R" j t ^0 J — T j*^*. g ( t , y) 'iHi <>£J . A *i 

'■ ■» y e C 

|g(t, y)|< h(t)|y| 

. t^o J.-V ( a^T & ) Jj*^-- h(t) viju 

: y (t) > oi 

, y( t),^K|y(o),e« t + K f h <'>* 

. y £6 fli * ..,* K^> O 

- TtY - 



piii-lj ii-fcJ ataU. <p(t) =e "'ly (t)| J ^ : 

J ijlil! t .J: olTj o< t < oo J* 9>T h (t) <jlT IS) ( v ) 

: ^J-l f M j ( - ) 

y'« (A+ B(t))y 
: j ( t ^ o J*-^ ; *» yu*. B (t) £>f 

f-|3(t)|dt<- 

o 

y — o J4-V $1 — » .Jl- y i;S»- •> A- J iJlJJI ^1 fJr lili 



* * ♦ 
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. LSI ^ui otj^yij ^tn JJUJi J^ 1 a* ^ <i *- u J ^ 
f (s) - J K ( s,t)g (t)dt (») 

b 

g(«)- f(s) + | K ( s , t ) g (t) dt (2) 

a 

g(s)- jK ( «,t )[g(t)]'dt (3) 



_ m _ 



( i»jU* l e » ii j\ Jl yjl Li (>>■ j *l i'ljJ' g (s) (jf u"» j* J 
oULJI zJfr V>\ VJ. [+\ U.£.:JI <l^«l> <> c J^J • ^ 
(2) J (l) utl*l»lli < LU- oLU ^ ilaUll j tf^i i,,jJI l * J" 
(2)j(i) itT ^^=4 ^iijll j_, . LU- o-Ji (3) ifeUI V u^ 1 - 

L [g(s)] - f (8) 
L[Clg,(8) + C f g a (s)] - c t L [ gl (s) ]+ c 2 [Lg, («)] 

: J^i-H 6* v » : AJttJS^jbjHj OVA* ( j > 

b 

g(s) - X [ K( S ,t)g(t) dt-f(s) (4) 

a 

W ( 4 ) DiUli & JyE L5U Uj4»* o?^ 1 >" olT li}j 

. ( 4 ) J Jilill i-JUjii jij* a, ji 

8 

g(s)-X J K(s,t)g(t) dt= f (s) (5) 

a 

. LUlpW ibl.ll ( 5 ) j ( 4 ) oVaUil «i K ( s,t ) ^tJI 

- XT. - 



: ulT 'j' W* L 8 (>• 

J I g (t) p dt < » 

a 

D(a^s<b,a<t^b) jjjll J* L-^i iljT 1^1 K(s,t) S»>* y JA» 

: u*T 1*1 t» L, 6* Ifl jt 

b k 

J fl K(s,t) p ds dt < » (6) 

b 

| | K ( 8 ,t)l 2 dt< oo V s e [a,b] (7) 

a 

b 

| |K(s,t)| J d 8 < •> yte [a,b] 

j\ iJLfc. ^i^- y » iiUl ^ijLJI j j)l g ,f,K p <j1 Ji*>U 

a >»r K(s,t) ;i j$ j> I?* i>>i *J*uai <4j**> - r 

f(s) ^l-J • < D(a^s<b,a< t<b) ^i^ll > Uii S^X j 

. [a,b] J* Luji dj*T> Jj*T dJiT 

. iaju SlyJI *JL»|sUI Juy ilsU* Jj£ ^jjj 

I-,:! K(i,t) ;i>JI ,j* : jrW •V* ott ^j»u> _J aJjUu. < 1 _ t ) 



K (s,t) . 2 a ; ( s) b ; (t) («) 

1=1 

bi(t),.--,b„(t) JljJIo'j^ a, ( 8 ) ,...a, (s) JljjJI <^ i>yj 

: J«3 (4) ibLil j jji.j.dl; 

n b 

g(s) -f (s) + X .S a, (b) J b. (t) g (t) dt (9) 



J t>i (t) g (0 dt = c ; !-l,2, ... , n ( 10 ) 

a 

; jCUl iib (9) ibUH ul» 
g (s) - f (s)+X £c;a ; (s) (11) 

: .w (10) j 



J b;(t) f(t)dt-f. J Mt)a,(t) dt- x . 



- rn 



f; + X S X.. C » c s (12) 
1-1 



c&jj** f j oj£-~> *^j>- i^lP *ku.- Jr^ a** 

^* ( 12 ) i)aL«il ifijJf Oj£=V -fjiiij . Xyjf; iUtVl vji-a. ^-.kU 

. iJLfcJI iliUH J»- J* J^j ( 11 ) <i USli c . 

g (s) «■ cos s + X | [ sin s cos t - sin 2s cos 2 t + sin3s cos 3t]g(t) 



f(s) - cos s at(s) s. sin s a, (s) = — «-,in 2 s a 3 (s)»sin3 9 
b t (t) . - coi t b, (t) «* cos 2 t b s (t) =. cos 3 t 

f x = J COS t COS t dt mt TX f, - J COS 2 t COS t dt o 

o o 

2* 2n 

f , = J cos 3t cos t dt -o Xu = J cos t sin t dt <■ o 



2ir 2ji 



*i2— — j" cos t sin 2t dt - o x, s = | cos t sin 3t dt a o 



2a 



x tl - J cos 2t sin t dt-o x M - — | cos2t sin 2t dt-o 

o o 

_ rrr - 



x„ = j" cos 2t sin 3t dt « o x„ = j" cos 3t sin t dt=.o 

o o 

- j cos 3t sin 2t dt - o ' x 8> = ,J cos 3t sin 3t dt-o 

o o 

: J5CDI ( 12 ) oVaUil .u-fcj 



n — cj 



O M C, 



O - C, 



: jtl II ) j ^ydl 

g (s) — cos s + X it- sin s 

Ol . c, J^l i ( 12 ) Ui-I ijji-l oVaUll (>• > J^i 

: j* ( 12 ) J JlV*l 







1 - 


~ X x n X *ii ••• X x i» 






D(X) = 




Xx„ 1-Xx« -Xxs. 


(13) 








-Xx„ -Xx Bj ••• 1— Xx.. 






( 12 ) Icj^J] 


<jl* ^LaS i>_jl—« jU judl IJLA jjlS' Ijli 




■^J > ( 


4 ) 




, c„ Tx^j 


( 12) 


i*^ 1 oi — » i- 


JUu i-LfcUl SfeUI cJIT lit <$1 r f(s)- o <jlT 




J c, -c t ... 












. g (s)- o i-LfcUl ibl 





i-tj+oJi b^»y iJJu*» ijl— D(X) i>*ll Oils'. ^1 Ul 

&ui is ; u ' 4 bjk r-> : *~a*=» ( r - r ) 

b 

g(«)-X J K(s,t) g(t) dt (14) 

a 

- XXij )Cj = o 1-1,2,... ,n (15) 

dct ( J.. - Xx ; . ) - o (16) 
• g («) - o if j^' 1 J^ 1 J- ( 14 ) ^UJ ^ oli 

. K ( s,t ) ^ SJli ( 16 ) J** X J ^* J 5 " 

^jiLJI Ji-I y iilift ( 15 ) SlaUJI 0j» V !i ^ * 

J 6 e^c, ,c. J- cf JI b > * c, -c a = ... = c B - o 

»U» J<Jj Jjlt-I »•** oi* (c p c t , ... ,c n ) ^* ^LTj* c 
iU p !lb <jl» .Liifl la* abJ sat p . E (X) a«Jl v< ^, 

. (is) LU- 

c <i) = (c 1 i ,C, j ,...,c I1 J ) j-l,2,...,p d7) 
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; j <J»y^. ( 17 ) U- J 8 " O 1 

g (8) - X 2 c, a,(s) (18) 

• g« , ,g t »,...,g ( ' ) J>» • ^y 11 

<y ^Li- ._~r i ^ ul» g j (K) fiWI 

. ( 14 ) J Jo j» Jjli-I »i» 

JLj> ( 14 ) J g «> ,g">,„,g (P) : p 6lT l *i ^ o*J 

: iWJt, iklj- &ULI c (,) ,c (2) ,... c (p) ol^loi* 

jlic ' + j/l, c (,) + ... + jHc c (p) '-o 
<-*; juJI ( 14 ) cJUll ilsUll JjU. < cr^Vj 

. ( 15 ) UjJ}\ JjU *Lail ^ 

43^1 4JW£H aJjUI < T - V ) 

b 

h (s) -i(t)+ X { K (t,s)h(t)dt (19) 

It 
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(4) J .sljdl ^ ( i9) i -i.l>JI oi . (4) U.^)l 3»UI J^t- 

: iblnlli . ^. Mali t j s <f j- 

i 

h(s) -s J + X / (s 1 — t 2 ) h(t)dt 

o 

l 

g(s) =38 + X j ( t'-s J )g(t)dt 

o 

ji- < is>» u < (19) ilaLU J- 

G,- X i x kl C k -/j (20) 

k- 1 

b b 
Ci - J, ai (8) h (8) ds Ji - | Ei (S) / (8) dl 

< (15) J jLVltl ju, ^ ^iLUCV (20) fe^ajjl JliAl j*.- ^ Uj 

. K(t,i) f ^ aji j)i ^ ^ wiiiiv K(i,t) si iiijJi ui» 
. I^j %>. dlfiT ( W ) a*UU J- (4) *UUi) olT lit «Jt li» 

S — uy± jj^i JSXs. ( K(s,t) V * ^ ^J^' 

- TTY - 



' E ()l) »Li»ji-l Uj+£ jClJj < ^ ji Jl Ji-I jjt Jo. (IS) oVjUII 

^_,*5i jCl3_, ( (SjiJl ji-l jri Jo. (20) ^VaLi! *c_^4 Uj*^. «^ £ 

: 

C<»>-(C 1 «>,G,«),...,C B <i') (j = i, 2 ,...,p) (21) 
. j ^(^o Jjli-I »-u j». Jf LJojm i*a:s . E' ( x) -J » Jt ^* 

h (s) - X E C; b, (a) 

h<»,h (, >,...h<p> JjU-l ul . (19) J Lliljll i-iUJll ibl-i) h"> 
. i!al«U »i» J.jU o-icli J^Ciij Tjao- 

< J*- (12) -*)al«it cT or^iJ f^i 4ii J^r' 0* ^ 

f - ( f t , f 4 , f ) Wit- a«Uuji jl y» i [ajSma J11.N! 0;** Oj^i 
2 f,Gi«>-o (j-l,2,...,p) 

fi-| b ; (t)f(t)dt 

. 



- TTA - 



t c«> ) b.(t) f( t ) dt -/is q ©b, (t> ] f ( t ) dt - o 

■= 1 " a i= 1 



/h<i)(t)ftdt-o ( j - 1,2, ... , p) 



g - go + G 

G » X | K (s,t)G(t)dt 

t_ ; U 3C-ll,JjU-l j>. „U ^.T^ ij^-S*) r LJt Ji-lj 

: ^ < g°' , g (J) ,..g (p> 
G - {A, g (I) + {A, g (I) + ... + {A P g<" J 

: (4) J f U)l jU 

g - go + {X, g U) + (A i g U) + ... + {A p g ( P> 

.- ibm \>\ 

b ' 

g(s) = f(s) + X j" K(s,t) g(t)dt (21) 

it 

- m - 



[ jell*, j^j j.s LoU 

ji i bui) jJ-^e . K ;i jUi ;j.<r i»j o-J x ( ^ 

(21) J UU.:U ibUi! j^C i'-Uc k J lye I*J X ( v ) 

lilj . 4-ii u__«JI *)<,Ui Jd; ^>JI jU >i JjU dlif iJU^l! 
•ocii h<», h< 2 \.„h<p> _j Jj^l Ji-I ie*-^ SJ^I* g(') , g ('), ... g (p) olIT 
J 9 " ( 21 ) -' J>~ <j£^j fjk -il-J^** < Ji-I ~**-i*k 

b 

Jh<i>(t)f(t)dt-o (j-l,2, ( ..,p) 

a 

i 

g (s) = X j' ( 5 s t 3 + 4 s J t + 3 st ) g (t) dt 
-1 

; i)sUI .i* j jj : JaJt 

»i (•) = 5 8 a a (s) ■■ 4 s J a, (s) 3s 
b 4 - t 5 b s (t) „ t b, (t) - t 

_ Y£. _ 



1 l 1 

x u - | * 3 (5t) dt -2 x„ = | 4 t 5 dt - o x 3 , - J- 3 t 4 dt = 

-l -1 -l 



1 10 1 1 

x,i-=x sl = j 5t J dt- J x„=x 3S = | 4t 3 dt-o x ss -x 33 - j 3t J dt-2 

-1 -1 -l 

: c. <>*» j" oVaUH 

(l-2X) c, - -|- Xc,^o 



— -|- Xc t + c t — 2 X c 3 - o 



in 

-jXci +(1 _2X)c s -o 

D(X)-1-4X 
i — c^jM j . X"i y*J •■^■L' 

5 * C a c t "* Cg 

g (s) =- Cl ( 5 s ) + c t ( 4 s J ) + c s ( 3s ) 
g(s) = 4c t (s* + 3 T 8 ) 



1 *• 

g(s)-f(s) + — J fin(n-t) g(t) dt 

o 

L-JkU JjU-l j>« u:* jji Taj* 11 < f (») ™ s Ux* J»- ^ 

. f (8)-l 

: o i :>« 

a^s)- iin$ a, (s) — cos s b, (t) . cost b t (t) K sin t 

; ^» Ci jj-J oVaUlj 

Cj — X it c, - f, 
-Xic^ + c, -f, 

2* 2<i 

f, = I f (t) cos t dt f t - I f (t) lin t dt 

o o 

D(X) - i - X 1 ** 

-tit - 



3Li,jiU ilaLil Iju J* j . Xi~ ^ 3 Xx- |- ubj^ 

I f (t) h«> (t) dt - o (j = iA ...p) 

o 

JjU-l »Ui! 5Jk»li jCiJ h«i>(6) d J*jb iUij < *u* jf-t 

. Ujjill 3aUI Jjli iJil^ll i-iWli 3>U1 

: Vt-^ 1 Jif tju dUil . Ujjiil JJUfeUI ibUJ! -UWll oV>UI 

Cx — X * c, - o 
— >ic c t + c t - o 

i—*^ 1 ^1 JjU-l .Lii a U >J*» < Cl - c, i)' rf 1 • X - ^ J^V 
h (l) (r) - g (n (■) - c,' ( cos i + sin s ) 

| (cos s + sin s ) f («) ds = o 

O 

. f (») -S iit l*U 

a" 

J ( cos * + sin s ) s ds - — 2* ^ o 



: u. 1 * f(s) - l ulT Ul Ut . J- (s\ U*)gL-J\ *)>Ui) 

2* 

J (cos i + sin s ) ds — o 

o 

: J\ 2)0.1 ,i» ,3 JfcjJJ , J>l .a. J^l bjl lijj 

2« 2« 

fj s> jco% t dt = o f, — j lin t dt - o 



: r U)l ji-l c^c, * aJou (*) ic^l 0^.^ 

g (s) = f (s) + c x a x (s) + c, a, (s) 
g (s) = 1 + c, ( cos« + sin s ) 

n 

g(s) - X J cos ( 8 + t ) g (t) dt 

o 

1 

g(s)-X I ( 2 9 t-4 9 1 )g(t)dt 



g(j) _ X j (s Cht - t 1 8h S ) g (t) 



dt 



m - 



g(s)- s + X f (s cos t + t 3 sin s + cos s sin t ) g (t) dt 



g (s) - cos s + X J sin(s — t) g (t) dt 



2* 



g( s )=s +X f\ Tt-t I sin sg(t) dt 



g(s) - -|-( 1— 4s)+ X / ( s In t-t lns)g (t) dt 



g(s) - f (s)+ X J (l-3st) g(t)dt 

o 

1 

g (s)-f <s)+ x y*(s+t) g (t) dt 

O 

go 00 " f (s) (1) 
g(i) = f(t) + X J K(s,t) g(t)dt (2) 



g, <s)-f»+X JK(«,t)g,(t) dt 



(3) 



: ^ (n+1) ijjl' 

b 

g»>l (s) - f (8) + > [ K (s,t) g, (t) dt (4) 

y» 4»l^H »Jl» ol» < n-»-oo l*JuC ILjm il^; Jl fllailf g„ (8) lili 

b 

gl (s)-f(s) + X f K(s,t)f(t)dt (5) 

b 

g f (s)-f(») + X j K(s,t)f(t)dt (6) 

a 

b b 

+ I* J K (i,t) [ |K ( t,x) f(x) dx ] dt 

b 

K,(M) - |K(s,x)K(x,t)dx (7) 

a 

: (6) i 3*!Slll ^m} jm«^j 
- Ul - 



g,(s) - f (•) + X JK (e.t; f(t) dt + X 3 jK t ( 8,t) f (t) dt (•) 
* • 

: Jut JJU- J<!^ 

h b 
gs (») - f (s) + X | K(s,t) f(t) dt + X 2 fK, ( «,t ) f (t) dt (») 

b > 
b 

+ X s /k, ($,t) f (t) dt 

a 

: <^ u*>> 

b 

K, (s,t) = jK(s,x )K,( x,t)dx (to) 

ft 

b 

K« ( s,t ) « j*K (s,x)K 1D _i( x,t ) dx (ii) 

a 

: j* ( 2 ) JJUpfl ibUI Ji- (n+i) Jjjll. 6* w-jEllj 

b 

g. (i) m f ( I ) + f X " [K u (S,t ) f (t) dt (11) 

a 

K, (i,t) -K (s,t) 0* u*> < mJij/ll JljJI K.(i,t).^ 

: JJLl. J* J^rf n -^oo oljl^ J| JUBYI^ 



g(s)-lim g.(s)-f (s) + 2 X m /'K ul (8,t)f(t)dt (13) 

a 

: 6^ ( 11 ) o* (Sj 

b 

K.(s,t) - /■K(8,jr)K a _ J (x,t)dx 

a 

b b 

- J K ( s,x ) /"K(x lX )K m _ 2 ( T> t ) d t dx 

a a 

b b 

- f [ ^K(s,x)K(x, T )dxlK m _ 1 (t,t)dx 

b 

- fK,(s, T )K ro „ t ( T ,t)d T 

b 

K m ( 9) t) = jK m ^(s,x) K(x,t)dx (14) 

a 

J .-Si . i*jlai* ^ J*^ jJi iijj.Ji jl w Lj 

b b b 

| ( K m («,t) f(t)dt |» <( ( |K.(s,t) | J dt) f\ f (t) pdt (15) 

a a a 

- UA - 



: f a ^ j» 

b 

A 2 - /"|f (t) pdt ( W) 

b 

[l K m (s,t) pdt 

■ 

: ai-U" (I5 ) i^UI U 

b 

I Jk,,, (s,t)f(t)dt | J <C CVA* (17) 

a 

k m («,t) | J < yiK.-^x) | 2 dx j'| K(x,t) pdx 

» a 

b b 

Ba " / /' K t X,l) |2dXdt (") 

b 

|| K B (s,t) | J dt< B'G^,, (19) 



: (20) 3 (17) o*J 

b 

I yK m (s,t)f(t)dt |^C,*A 2 B>--» (24) 

m 

j* (12) j JsjIjH r U» jUI UlUl i*-lM o.U U* Jpj 

1*1 f t — kit ifiE* (13) <* a-Lllt 6 t Ijuj AC, I X I" B"- 1 a* 

I X |B<1 (22) 

J^Sf < ( is ) J— (2) 3aUJ ^ •*» 

,>JL. (2) J <ji D^i . ( 22 ) ij-UI Jii X V Jf 

•• ^ gi(»)-»gl(») 

b 

I, (•)=£(•) + Xf K (-M) fc(t) dt 

b 

gt (•)-*(») + ■*•$ K (M)g t (t)dt 

: a»; <p (») ~ g, (s) — g,(t) 6^ j 

b 

<p(s) « X J K(s,t)<p(t)dt 



b b 
l<p(») I* < I XP f |K(s,t)|*dtf |«p(t) |» dt 
a a 

b b b b 

J I<P(«) P<k<l X P[ f |K(i,t) |<d.dt f |<p(t) I'dt 

* » » a 

: ,t 

b 

(1-1 X PB«) J |<p (s) p ds<o (23) 

a 

. [a,b] J* O'j^- g,(s)J 8l (8) i,t 

K.Cs^+XK, («,t) + - + X"-'K.(M) +... (24) 
: 6' (li) Jp fc,Lu jJaL LJ jjj jli) 

b b 

|K„(M) P < JlK.-^M) fdx j* |K(x,t) |'dx 

.■ j-uu oJ-i o' c>>j (20) «>• ;>us.% 



|K(x,t) fdx 



.W lili C' 2 3? 



I K m (s,t) P < B>»-*(VC" 



. (22) A>j-^l J*i li] I V&>\ Sijlil. (24) aJL^I <^ 

X j R t -A:)l U-» oi - R(s,t,X) (24) aJLil ^4 >>> 

. K(8,t) J aitl »> J 

R(s,t,A) = K(s,t) + XK,(s,t) +••• + X - 1 K.(s,t)+... (25) 
; J*) s J JJ-K-llj K(x,s) -i iftWI »i* jjL 

X / K ( x,s } R(s,t,X)di- XK,(x,t) + X J K,(x,t)+... 



R(s,t,X)- K(s,t) = X /K(b,x) R ( x,t,X)dx 



(26) 



o 1 6^ 

R ( S ,t,X)-K(8,t)-X / K(x,t)R(s,x,X)dx (27) 



- roT - 



; jCjb { r £}j ( 2 ) *bUU Ji'JuJ 

g(>) x f(S> - J K (9,t) g (t) dt (2*) 



JU.J (26) fl-^b 



8 ^ - J R(s,U)g(t)dt-X {} R(s,x,X)K(x,t)g(t)dxdt 

a aft 

; (jl £.-Jal-i (28) (>• Silil-Vlj 

•t(j) f (g) b b 

^ = I R (s,t,X) g(t) dt- J R ( 8 ,x,X ) f g(x) - f(x)] dx 



g(s>-f (s) + X I R(s, t,X)f(Odt (29) 

« 

^X^Vj • (29) JV 1 *$.»- ^jj** 1 i 151 * 1 *A <i~. '"^J 

: ^Ji < (I *l:>Ll J- (29) SlWl g ( S ) iMI J 1 

b b b b 

jK(s,x)g(x)dx-J. K(a,x)f(x)dx+Xf jK(s,x) R ( x , t , X) f (0 dx dt 

a a a 

: .w (2«) J* i^Vlfj 
J K(s,x)g(x) dx - J R ( s,t,X) f (t)dt 

a a 

- T»Y - 



b 

g (s) - X { K(s,x ) g (xj dx+ f (s) 
a-Li. J-Ll J-J-l ,y ^LfcrfV (29) ^iijjl ^ 

b 

I R(s,t,X)f (Octt 

. U. fj* i^uaij < (24) _> .iLkii ajmi aii-i 

g(0 - f («) + X ) e-« g(t) dt 

: uj : J-*n 

K, (e,t) - e -< 



K,(8,t)« J e M e—' dx - 



, e »-t 



- Ul - 



: o'*l n 



p.«-t 



r( s ,a > - K(»,t)( » + x + x i + ) - ^ ^ 

: y vAl 1 

g(«) r f( 8 )--^— /*e-«f(f) dt 
A ~ * ^ 

o 

: 2}>LU > - Y 

1 

g(s)-l + X ((1 -3st)g(t)dt 



. ilU-l j^-j! f ( iJlrll ^L^cJl iL> l^i 

■•r* g. (») - * V-A 1 : J*" 

i 

g, (i) - 1 + X j{ 1— 3«t ) dt = 1 + X ( 1 1- s ) 



g, (») - 1 + X J (i-3«) ( i+X (1- |- 1 ) dt = i+X(i- ± «) + X' 



_ To* _ 



g(s) _ 1+ X( i- i 8)+ i x j +i XM- -5 s)+ 1 X«+ ~ X 5 ( i - \ 8 )+. 



g (s) - f ! + 1 X*+ 1 X 4 + ...)(! + X(l - f «)) 



^ Ujo-I liU < j x |< 2 L-Aic ijlE* l~xi\ ^S3j 

8 w- ' + ^'-'" 

. X— ± 2 X Iff Ji-1 lj» -w ju-uzIIj 
K, ( s,t ) - t — 3 s t 



K, ( s , t ) . j ( 1— 3sx)(l— 3xt)dx- 1 - ( s+t )+3St 



K s ( 1 , t ) . f ( 1 — 3ax) [1 — ^~ ( x + t ) -3xt ] dx 

9 

= i ( 1 - 3 s t ) „ i K,( s , t) 

K 4 ( 8 ,t) -|K,(«,t) 
K B (.,t)-iK,_ I ( 9 ,t) 



F(s,t,X) - k 1+ xk s + x j K,+... 
( i +i X* + ^ X 4 +...) K t + X ( i + i X' + ^ X 4 + ... jK, 



[(1 + X)~4 (8 + t)-3(l-X)st]/(l-iX J ) I X l<2 



g (s) _ l + X j sin (s+t)g(t)dt 



gfi)= 1 +[2Xcos8+X'« sins)/[l-i X'k*] 

1 

g (6) = 2 8 + X J ( 8 + t ) g (t) dt 

o 

: JjU c-il - r 



b 



K m (s,t) - / K r (s,x) K m _ r ( x,t) dx 



g(s) = gin s — i s + i Jst g (t)dt 

O 

1 

«(•)■ 1 + X |st g (t) dt 

o 

i — -x* ijjiii. okn a-i-^ «l B| X K 1 f , J*:->» ow (T) 

• UKJ 

: <jf »'^' f ,Ji,i ^-^ (v) 

g(»)- i+»[X/2 + X 1 /«+. 3 

g(8) - f (•) + X |V(8,t)g(t)dt (1) 
a 

j v (»,t) it>JI ^ J> I* uij*^. . U.|pJI ij^y *Jal»- 

vdUir . *k< J-j < s -b,t-a,i-t dftil £ ^Jl\ 

• [ a,b] Jl^l J* l-^i Jj**~ j J^T f £,! 

».x >-u- »\j ^J*"^^* 3aU* J] Usj (1) ilaUll JA- 

: JtJI >J» Jp K(.,t) 



_ ToA - 



K(«,t) - V( 8 ,t) ( t^a U»:* ) 

K(8,t)- O (t> 9 U»> ) 

ilU.^U— j a<Cs<b,a<t<b i K(s,t) b\ 

j^ihlJ JjiDI HJL Jij jJ-l aU] £<c iiUJJj : s - t >DI 

: sjtn s^/at ^ 

8 

V,(* , t) - I V ( t,x ) V ( x,t ) dx (2) 

t 

8 

V. +1 (M)- |V(s,x) V.(x,t)dx (3) 

t 

: ijl A j» A j V J J^l ui-l ol Li> '*b 
I V ( s,t ) | < A 



: (2) > Mb 
|Y,(i,t) |<<s-t)A» 

R (.,t,X) = V(i.t) + XV,(i,t) + X 2 V s (s>t)+ ... 

, x-v. (m> i< 1 * r-(--')-'A- « a ry-v 

i^J < X ^If W* A i o 1 6* ^1 

itllj . X 4 Ij3y 3*U JIU-I si jJI i,l : Jyfl ^kJ 

. f( 8 ) V\J\ X «-J ^1*- Tjukj ^ - IJDy i)iUl <jl» 

: ^ Jij f(») sl>JI XlVa* Ji-I IJU J-> mJ 

■ 

g (•) - f (t) + X /R (M.X) f (t) dt (4) 

■ 

g(8)-(l + ,) + X J"f S-t)g(t)dt 

o 

- TV - 



V(M)=V 1 (s,t)-s-t 

s 

V,(«,t)= J" ( 8 -x)(x-t)dx= ( -LZ ? H! 

t 

v i( .,t). J ( s ~ x) 3 ( , x - t)3 dx^ L-z<i» 

t 

g(8 )-(i +8) + x ( ii + i; )+XJ( i! + f! )+ ... 

. g(s)-e 5 dt -J^ X - 1 

f 

g («) =f (■) + X J"e-«g(t)dt 

O 

. o\ Jttl Iju j ju« : JaJI 

V, ( s , t ) - c-« 



V,(s,tj- J c'-^e-^dx - (s — t ) e«-« 
t 

■ 

V s ( s,t ) - j (x-t)c-^-dx = ( 1 ~* )2 c-t 



V ( s r) ( — '~V - 
" ( ' U (n-l)!, e 



J e ^ - (n -l)!-- c t < 8 
I ° t> s 

s 

g(s)-foo + X J e (X + D( S -t) f(t)dt 

o 

8 

g(9)-l+ J( S -t)g(t)dt 



8 

g(?) -29+6*+ -J (6 s -6 t. + 5 ) g (I) dt 



s s • g J -t l 
g(s)-c' + J. e g(t)dt 



g (b ) - c' + j e— 'g(t)dt 



8 

g (e) . sin s + 2 J e«~' g (t)dt 



RC)-«'.in.+ }i±g!g W dt 



- nx - 



g(s)-8 3'- I 3-*g(t)dt 



, . » 2 +2s ■ s'-.t 1 
g(8)-c +2 |e g(t)dt 

O 

1 

S ( 8 ) ta jj? + J 8in( 9 - t ) g (t) dt 



g(«) - c + J, e sin ( i-t )g(t)dt 



g (•)- 1 + s J + J i±l 2 g(t )dt 



* * ★ 



- nr - 



Cylindrical coordinates 


"Ml ) I A i t 

u< i »l-J I 


Spherical coordinates 




Choice of contours 




otaDiuty 




Asymptotic stability 


ejjUj jl y — 1 


Linear independence 




Iteration method 




l_«ompiete 




Functional analysis 




Priifer transformation 




Mobius transformation 




Compactness 




Contractive mapping 


^alU J-Jaj 


Absolute convergence 


jik. .-j 


Uniform convergence 


<_> jlij 


Convergence in norm 


ojUC 


Laplace's integral 




Completeness 





- TV - 



Analytic continuation 
Lipshitz's constant 
Equicontinous family 
J egendre's polynomial 
Trivial solution 
Local solution 
Fundamental solutions 
Contour integral solutions 
Periodic solutions 
Approximately linear 
Analytic funtion 
Eigcn function 
Green's function 
Hypergeometric function 
Generating function 
Fnnctional 
Spherical functions 
Limit cycle 
Bessel's functions 
Test, criterion 
Wronskian 
Lipshitz condition 
Local Lipshitz condition 
Initial conditions 



( *^ ) 4ik y 

ijtj Ilia 
2 U» Jy ltl a 

;jJ_^. ilia 

Ufa 



Recurrence formula 




Rodrigues' formula 




Method of successive approximation 


SJU11 oUjdl *hj» 


Node 




Double node 




Euclidean space 




Banach space 




Linear space 




Normed linear space 




Pre - Hilbert gpace 




Metric space 




Normed space 




Hilbert space 




Pole 




Eigen value 




Principal value 




Ascoli - Arzela theoreir* 




Sturm's separation theorem 




Expansion theorem 




Fixed point theorem 


fcjlill 5iuUI i>ju 


Existence theorem 




Peano's existence theorem 




Shwarz's inequality 




Triangular inequality 





_ nv ^ 



Voltera equation 
Fredholm equation 
Fachs's equati9n 

Fachs's equation with one singularity 
Fuchs's equation with two singularities 
Hypergeometric equation 
Laplace's equation 
Legendre's equation 
Characterestic equation 
Fourier coefficients 
Operator 

Bounded linear operator 
self-adjoint operator 
Asymptotic expansion 
Orthonormal system 
The descriptive theory 
Uniqueness theorems 
Existence theorems 
Norm 

Sup norm , Uniform norm 
Weighting supnorm 
Branch point 
Equilibrium point 
Critical point 

- nv 



»jj>-\ , Jail iiaiLi ^jS'j* *}s\ma 
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